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Tecmar turns multifunction into MegaFunction! 


Multifunction is muititunction. But how about a tuli-foature 384K card plus noariy one megabyte of 
non-voiatiio RAM disk at tho samo iow multifunction board price! That's Tocmar's MegaFunction™ 
— big onough to storo your favorite software like Lotus 1-2-3™ and Wordstar™ on a singio board, 
and run thom at hard disk speed. 


A Big Haad Start. No more walting to boot from your floppy. No moro waiting to ioad Lotus 1-2-3. No 
moro walting to switch from Lotus to Wordstar. And a dramatic decreaso in timo required to search 
largo flies or documonts. All becauso MogaFunction’s non-volatiio RAM disk oliminates time wasted 
accossing hard disks or fioppios. 


A Long Mamory. MegaFunction’s momory just won't quit. An extornal power supply is inciudod to 
keep your work safoly in non-voiatiio RAM — which moans your programs won't disappear when 
you turn off your computor. So you're roady to run again with tho flick of a switch! And if you want 
even moro memory, add the optional daughtor board to increase RAM capacity to 3.25 megabytos. 


Tecmar © ES 
MegaFunction 
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oat RAM Manu A Really Big Deal. Wo didn't forgot ali the othor reasons for buying a 
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muitifunction board for your iBM PC, XT, or compatibio. Liko a 
ciock/calondar including built-in standby battory powor. A serial port 
for your modom or mouso.. A parailoi port for tho printer you need. 
And tho FREE bonus of ono of tho most popular multifunction software 
packages —Tocmar's Treasuro Chest™ of Softwaro, inciuding pro- 
grams for an eioctronic addross book, caiculator, and caiondar. 


Sava Big Bucks. MogaFunction gives you tho speed of a hard disk at the prico of a muitifunction board. 
Which means you get fuli functionality and a RAM disk for the same price as tho leading add-on card. 
Check our featuros against the compotition — thon cail us at (216) 349-1009 for tho location of the dealor 
nearost you. 


Why settle for multifunction whan you can have MagaFunction — mogabytaa PLUS multifunctioni 
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The Power Behind Your PC 


6225 Cochran Road, Soion, Ohio 44139 
Phono: (216) 349-1009 Toiox: 466692 
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Let David Rose 
tell you about 
our powerful 

new ProKey4.0. 


Spend 2 minutes learning how to add a 
powerhouse of function to your keyboard 
with a terrific new version of ProKey! 

“Suddenly others have discovered what RoseSoft 
has known since we invented the ProKey concept. If 
your keyboard could work a whole lot harder, your 
life would be a whole lot easier. 

The original idea behind ProKey was a program 
that would let you store strings of keystrokes you 
could recall at a touch. Now there’s ProKey 4.0 and 
it’s better than ever.” 


ProKey 4.0 keyword macros unsnarl 
PC use. 


“Tf you're a serious PC user, you probably use a 
variety of software programs. Spreadsheet. Word 
processing. Database. Communications. Plus the 
special-function programs you use to run your busi- 
ness or department. 

And all these programs have different complicated 
commands that are tedious to type and easily forgot- 
ten. How much easier life would be if all you needed 
to operate your program was a small vocabulary of 
sensible words. 

Want to log onto Dow Jones with your communi- 
cations package to check on how your IBM stock is 
doing? Just type the keyword you previously selected 
for this function, “IBM”. Need to print a profit and 
loss statement? Typing ” pél” is all it takes. 

Behind the scenes, ProKey 4.0 checks its memory 
for the string of commands required to carry out the 
task and executes them automatically. Forgotten what 
functions you have available? Just call up the built-in 
menu that describes them in plain English. 

Need to add a function? Enter the commands. 
Enter a description. Store them both away without 
leaving the program you're working with. 


(©) RoseSoft’ 


4710 University Way N.E. 
Seattle, WA 98105 
(206) 524-2350 


CIRCLE 129 ON READER SERVICE CARD 





David Rose. inventor of ProKey 


Built-in editing, English language menus, multi- 
character macro names and the ability to instantly 
change sets of functions. These are just four of the 
exciting new features that make ProKey 4.0 the most 
powerful macro processor you can buy.” 


ProKey 4.0 lets you customize your 
keyboard. 

“Only ProKey has the unique Layout program that 
lets you redesign your keyboard to correct design 
flaws the manufacturers built in. You can change the 
location of any key, create a DVORAK layout, or make 
a duplicate set of arrow keys away from the keypad.” 


ProKey Is the Industry Standard. 


“ProKey has all the features you need to make 
your life a whole lot easier. And RoseSoft has three 
years experience supporting customers who use 
macros. Including over 80% of the Fortune 100. 

Don’‘t be misled by the recent claims of ProKey 
imitators; they're comparing themselves against old 
versions of ProKey. 

The choice is simple. Do you want an unknown, 
untested product in its first generation, or ProKey 
4.0's power and features? The difference in price will 
hardly pay for dinner. The difference in performance 
is like night and day. ” 

ProKey 4.0 runs on IBM and other compatible 
MS-DOS computers, and works with 99% of the soft- 
ware they use. $130 suggested retail price at software 
dealers everywhere. Or call RoseSoft. (206) 524-2350. 









































icrosoft’s contribution to my [[W7T 











writing productivity has been 

significant this year. Version 
2.0 of Microsoft Word is more in line 
with the way I think documents should 
be formatted and printed than any other 
word processing product I have used (see 
‘*Word Takes Another Forward Stride,”” 
PC Magazine, Volume 4 Number 13). 


If Word's formatting talents were not enough to make me more 
productive, its deadly accurate printing and style sheets would fin- 
ish the job. Word allows an enormous amount of printing flexibili- 
ty, yet it prints more accurately than most competitors. And 
Word’s talents with laser printers are nearly legendary. 

Word’s style sheets are the answer to any business user’s need 
for consistent document formatting. Each style sheet can store 
128 formatting characteristics for use in any part of any docu- 
ment. If a policy change requires a format to be altered, it is a triv- 
ial matter to change one or more components of a style sheet and 
make the new format apply universally to all future documents. 

I’ve used word processors that appear to work faster on-screen. 
But Word’s excellent and consistent design speeds up the whole 
process of word processing. —John Dickinson 





FACT FILE: Microsoft Word, Version 2.0, Microsoft Corp.. 10700 Northup Way. 
P.O. Box 97200, Bellevue, WA 98009 (206) 828-8080 List Price: $375 Re- 
quires; 256K RAM: DOS 2.0 or later: two double-sided disk drives: one hard 
disk; XT. AT. or compatible. CIRCLE 638 ON READER SERVICE CARD 





APPLE LASERWRITER 


aser printers are popping up 
Li mushrooms, so why sin- 
gle out this one? Because the 
Apple LaserWriter represents a 
whole new opportunity for cost-ef- 
fective applications in the work- 
place. 
The LaserWriter is the first under- 
$10,000 printer capable of coming 


B&W illustrations John Howard 





Apple LaserWriter 


close to commercial typesetting, making in-house corporate pub- 
lishing a realistic proposition (see **Words into Type: Meeting the 
Corporate Challenge,’’ PC Magazine, Volume 4 Number 25). 
Using PostScript, the printer language built into the LaserWriter, 
you can specify complex arrangements of different type sizes, 
fonts, lines, and graphic elements. 

As more software supporting PostScript becomes available, 
more companies will turn to micros and laser printers to prepare 
copy for publication. In some cases, these systems will be used to 
develop final layout designs before sending the work out for pro- | 
fessional typesetting. In many cases, however, the final output | 
from the in-house system will be acceptable, and outside suppliers | 
will be eliminated entirely. —Alfred Poor | 


FACT FILE: Apple LaserWriter, Apple Computer Inc., 20525 Mariani Ave., Cu- 
pertino, CA 95014 (408) 996-1010 List Price: $6,995 CIRCLE 638 ON READER 
SERVICE CARD 


ADOBE SYSTEMS’ 
POSTSCRIPT 


ostScript, a machine-in- 
dependent page-de- 
scription language from 
Adobe Systems, could be this 
year’s ultimate diplomat, 
smoothing out the mangled re- 
lationship between software 
and printers. At present, print- 
ed output is the software de- 
veloper’s nemesis. A specific 
set of instructions called a 
driver must be written for ev- 
ery individual printer and plotter that a given piece of software is 
meant to work with. But not anymore. 
PostScript will orchestrate the cacophony so that PCs can use 
different output devices interchangeably. Text and graphics are 
treated in the same manner so that an entire page layout can be 
specified at once. PostScript standardizes the commands used to 
access printer features (such as bold, italic, various fonts, and 
graphics) and does so in an extremely memory-efficient and 
speedy manner. PostScript lives as the resident software in the 
printer, so all your PC software requires is a single driver that can 
talk to any PostScript printer. Different printers, from mechanical 
dot matrix printers to 
300-dot-per-inch laser 
printers to high-end type- 
setters, can all output 
from the same PC. In the 
PostScript era, you won't 
have to choose a printer 
based on backward com- 
patibility. Instead, you'll 
concentrate on desired 
features, such as print 
quality and speed. 











As the curtain 
falls on 1985, 

PC Magazine's 
writers take a 
look at the year’s 
highlights and 
low points. 

Here are the 
year’s best 
products and 

a few of its dogs. 


And Some of the Worst 


he world will recall 1985 asa 
year of hijackings, plane crashes, and 
earthquakes, but you may fondly remem- 
ber it as the year RBASE 5000 or Top 
View or the COMPAQ Deskpro was 
released. 

The year 1985, like every year since 
IBM introduced its first personal 
computer, brought hundreds of new 
products for the PC. Last year’s bounty 
was particularly notable for the first sig- 
nificant crop of AT clones, for some 
good software at bargain prices, and for 
laptop computers with readable screens. 

Of course, every PC user has his or her 
own favorites—after all, the only thing 
we can all agree on is to disagree. So, 
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once again, we’ve asked PC Magazine 
editors and writers to nominate the 
outstanding products of the year. Their 
choices range from high-end laser printers 
to inexpensive desktop programs, from 
games to programmers’ tools. We think 
each one is worthy of the title ‘“Best 
Product of the Year.’’ 

And, like last year, with tongue in 
cheek, we’ve searched out some of the 
worst ideas of 1985—some of the more 
outrageous turkeys that our cherished 
hardware and software developers tried to 
sell us throughout the year. 

What follows is a purely subjective look 
at some of the best and worst products that 
1985 offered to PC users. a 





On March 3 aa the freighter MERCEDES was deliberately dynamited 
an 







BUY A DRIVE, GET A REEF. | 
‘Weill allow you a $1,000 rebate on ming 
Performance 


the CORE ATplus40 
hard disk upgrade kit Re 
your IBM PC-AT factory issue hard disk 
Help us build the world's first low- 
Se nat 
X ma 
the capacity of the IBM 20MB 
drive, runs 30% faster, 
second to none. 
It sells for $2,595. 
With the $1,000 Rebate. effec 
tive cost is $1,595. Even ci to 


DRIVE FAILURE: 
NOT “IF?”, BUT “WHEN?” 
‘We feel it is time to consider your 
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Leak (mer eee 
qreate. 
Problems 


the thousands of users that are progres- 
eet — part of a file here, 


puter conducted an 
evaluation of IBM's hard disk and 
They went yond rine edad 
went routine 
technical comparisons, evaluat 


ockeln fied Castes walidietieset gaits 
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self-destruction... We do not recommend its 
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Sor reformatting and 
AN EinIees ODYSSEY. 


{CORE 
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EASY MONEY. 
LJ the maa sae 
ce your 
Atplusdo™ is designed for you to 
install, probably in less than a 
half- << 


cont mye free, C CORE 
PY program so you can a 
on your programs an: ay = 
the atom -issue drive to the co- 
installed ATplus40™. 

Then remove the IBM 20MB 
drive, pack it using the ATplus40™ 
began yenonis to ooht Be 

Upon our receiving your old IBM 
20MB ane we'll send you a eeacheck in 
the amount of $1.000. 

It's that easy! 


SEAL OF APPEGAL, 
& 
in comparison digas 14 drive 


actually confirms exacely what we 
have been saying all along: "Now you 
t IBM 


can build the IBM PC-AT # 
didn't. 


CORE's ATplus™ passed all of 
their tests. InfoWorld went on to say. 
ce 's}] hard disk drive is built like a 
Sherman tank, offering exceptional per- 


We're gonna deep-six thousands oF 
Simply because that’s where they belong. 


, Mr. Dickinson condudes that. | 





pepating an artificial reef and diving wreck. 


Boca Raton, home of the IBM PC 
needs a fishing and diving reef too. 


The Great Recall: 


IBM PC-AT Hard Disk Drives 





‘em. 


Sormance and reliability. Even novices 
should be able to insta the kit, and 
— support is 
PC Magazine, in another in-depth 

es oe International's big, 

toug in mass storage systems 
for the IBM PC-AT use proven technol- 

ogy to gain increase] capaci 

Re avoid the i plas 
the AT’'s factory issue hard disk.” 


PEACE OF MIND. 
We're the world's largest 


| ee 
Fc Week bd ant Pe 


eaeee 
ss drives are available from or 


be ag peel ew 
Micro, MicroAge, Inacomp, 


Entre, NASA. GE, EXXON, the Depart- 
ment of Defense, the White House, 

Rockwell International, AT&T, major 
universities such as UCLA. USC. LSU, 


tn on the Great IBM AT hard Dok Resa 
Call us, or see your . 


Now available for 
PC-XTand Compatibles 








7171 North Federal Highway Boca Raton, Florida 33431 


Telex: 315 809 CORE INTL DEBE 


TBM ts a regstered trademark of International Business Machines Corporation. 


© 1985 CORE imemational in 
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305/997-6055 


Aplus is a trademark of CORE Lnternational, Inc. 








technology. and quite frankly, 
manufaeturers understand it het- 
ter. Their better understanding, 
comhined with some of the spe- 
cial head locking mechanisms, 
gives us peace of mind when we 
sell you one. 






Hard disks consume power, Our 
small, half-high hard disks con- 
sume so little power that you can 
use them with your existing IBM 
PC power supply. If you plan to 
use lots of slots, you'll want to 
inerease your power supply to be 
safe. We offer the same amount 
of power for your PC that comes 
in the XT. 


Some folks just never feel com- 
fortahle buying mail order. They 
forget that Sears began as a mail 

¢ house or that IBM is now 
into mail order. But, if it helps. 
here is a partial list of customers 
who have felt comfortahle to buy 
from us. 







IBM Sears 
American Express Honeywell 
U.S. Army MIT 
AT&T (Bell Labs) RCA 
Bausch & Lomh Lockheed 
Xerox Sperry 


It you're like most of us, raised 
on the boob tube rather than the 
Great Books, you'd rather see 
the movie than read the book. 
Well. now you can choose to 
tead our installation manual or 
for only $9.95 more, you can get 
a VHS or Beta video cassette 
showing the simple steps for in- 
stallation. 








We offer you a one ae war- 
i 


ranty on our hard disks—the 
same as IBM on the AT and 90 
days on the tape drives. (It’s all 
the manufacturer gives us.) If 





Complete Hard Disk Kits—(all transfer rates 5 Mbits/sec) 
Formatied 





Storage Pais Waversoe PC or 

Mbytes Heighl Media Access Comments _POXT AT 
% no 85 msec Low power $ 395 N/A 
vs) yes 85 msec Low power $ 495 N/A 
% yes 85 msec Low power $ 595 $ 495 
“a yes 40 msec Low power $ 895 $ 695 
Full no 40 msec Used in AT by IBM $1,095 $ 395 
Full no 30 msec CDC drive $1,495 $1,295 
% yes  85msec Low power $ 895 $ 695 
% yes 40 msec Low power, fast $1,095 $ 895 
Full no 40 msec Used in AT by IBM $1,295 $1,095 
Full no 30msec CDC drive $1,695 $1,495 
Full no 30msec Ideal AT drive for LAN $2,195 $1,995 
Full no 30 msec 272MBdrivesasone volume $3,995 $3,795 

Removable Hard Disk 

10 ap no 90 msec 4 Mhits/s $ 1,095 NA 

Tape Sysiems an 9) 

ape S¥Sioms anaisubeysioms Taner «PC orPC/XT AT 

Formatted Storage Capacity Height Rate (k sec) 

60 Mbytes ih 88 $ WS $ 995 

60 Mbytes Subsystem 88 $ 1,295 $ 1,295 

21 Mbytes (unformatied)Start/siop Subsystem 24 Sass $ 595 

26 Mhytes Floppy Tape” Subsystem 31 $ 749 $ 749 

Controllers 

All of our bard disk and tape controllers are avatlahle separately: Please call for prices. 


Subsysiem Chassis 
Any of our disk or lape unils are available in an external subsysiem for an additional 


$250.00. You can mux & match any of our '2 high hard disks or tape drives together or 
add any single full height hard disk 














anything goes wrong with your 
tape or disk drive or hard disk. 
send it back in the box il came in. 
However. we have found that we 
ean usually solve the problem 
over the phone. So call first for a 
return authorization number be- 
cause we can't aecept any returns 
without it. 


All Express Systems products 
come complete with the appro- 
priate software,tape and/or heal 
disk controllers. and cables 
where required. Hard disks are 
formatted and tested with the PC 
DOS of your ehoice. All drive 
sizes are formatted eapacities. 

If your application requires a 
stacking kit, power splitter ca- 
bles, daisy chain cable, or some 
other variation, we'll supply 
these items at a nominal eharge. 
We cven ship our hard disks with 
Command Assist™ an on- line 
DOS-like manual to give you 
help with your DOS commands. 









with the purchase of any drive 






Because we spend so much al- 
tention on the front end with en- 
suring that our disks will arrive 
in working order, we have a cus- 
tomer service department that, 
unlike many of our competitors, 
has little to do. When you need 
us. you won't gct a constant busy 
signal. 

Call our friendly. knowledga- 
ble customer serviec staff to get 
answers to your questions—be- 
fore or ufter the sale. Our peo- 
ple, who know the PC, can talk 
you through the sticky parts, and 
they'll respond to you quickly. 
Just call us. 


Power Supply 
| 130 Watt Power supply $75.00° 
150 Watt Power supply $125.00 


Pick up the telephone and call 1- 
800-341-7549, to order. We ac- 
cept Master Card, VISA, Amer- 
ican Express and Diners Cluh. 
Or send a cashier’s check or 
ae rs. 
a e on 
money order (We'll take a 
check, but you'll have to wait for 
it 1o clear) and tell us if you want 
one of our recommended config- 
urations or you want to mix and 
match yourself. Corporations 
with a DUNS number may send 
purchase orders for quantities 
over five. 


Cali Toll Free 1-800-341-7549 Ext. 1700 
Jn tlinois call (312) 882-7733 Ext. 1700 


Express Systems, Inc.. 1254 Remington, Schaumburg, IL 60195 
CIRCLE 383 ON READER SERVICE CARD 


Command Assist i a trademark of Micro Design Intemational 





OW power 


omplete hard disk kit $395 


Comes complete with virtually the 
identical controller that’s in the 


IBM®XT, and Xerox® warranties the 
hard disk for one year 


uaranteed 100 percent IBM PC compatible 





How can we offer this fantastic 
price? Simple. We buy in such 
volume that even the most ava- 
ricious hard disk businessmen 
understand they have to give us 
the best price possible. We could 
pocket the difference, but we 
don’t, 

Instead, we put the extra 
ont into our testing facilities. 

at's why Xerox guarantees our 
$395 10 megabyte hard disk for 
one year. 

Xcrox knows, as our cus- 
tomers know, that we have an 
extensive testing program. Here 
1s what we contnhute toward giv- 
ing you the maximum hard disk 
performance. 


Best Drives Available 


First, we buy the best drives 
available, Sounds trite, doesn't 
it? 1 mean, a drive's a drive— 
right? Hardly. You should see 
some of the junk we get in our 
labs. Some have such high fail- 
ure rates that we even ques- 
tioned our own $10,000 hard disk 
tester. But when we tested other 
manufacturers: drives we were 
assured that our equipment was 
fine, which just confirmed that 
the bad hard disks were not only 
bad—they were real bad. 

But that’s just the weeding out 
process. We then take each drive 
that we’ve put through our tester 
and test it again with the control- 
ler you've requested. We call this 
a “tested pair.” 


OS n't Do It 


In ease you're thinking that all 








eM 


mn 





this is an unnecessary duplica- 
tion of what DOS does for you, 
ra me explain the disk facts of 


life. 

If DOS did what you may 
think it is supposed to do when 
you format the disk, DOS would 
map around these bad areas. 
Unfortunately, DOS doesn’t do 


this. 

DOS 2.0 and 2.1 can’t enter 
the bad tracks, DOS 3.0 can, hut 
only on the IBM AT. Unfortu- 
nately, as the press has so well 
documentated, the AT’s hard 
disk develops bad tracks later 
on 


We do what DOS can't 


We belicve the problem is so 
bad, we use a software program 
that performs a powerful test of 
your disk drive on all of the IBM 
or IBM compatible computers— 
PCs, XTs, and ATs. Our format 
takes hours to analyze the disk. 
But when we finish, you know 
that the bad tracks are really 
mapper out so you won't write 
B data that will disappear 
into a black hole. We even send 
you a printed statement of our 
test results. 

Our software allows you to 
type in the bad track locations 
from the list supplied by the 
manufacturers, so you'll never 
write good data to them—even 
if DOS didn’t identify them as 
bad. The software even lets you 
save the location of these bad 
sections to a file, so that you can 
reformat your disk without 
spending hours retesting. 


We even include a program 
that will give you continuous 
comments on the status of your 
hard disk. No more waiting for 
that catastrophic failure. 


Average Access Time 


As you might suspect. some hard 
disks are faster than others in 
their ability to move from one 
track of data to another. The 
time it takes the hard disk to 
move one-half way between the 
beginning of the disk to the end 
is called the “avcrage access 
time.” 

The first generation of 10 meg- 
abyte hard disks had average ac- 
cess times of 80-85 milliscconds 
(msec). But computer users love 
speed, and guess what—the av- 
erage access time for the new 20 
megabyte hard disk in the IBM 
AT is only 40 msec. (We sell an 
AT equivalent with only 30 msec 
access time!) 

There are some legitimate rea- 
sons for the shorter access time. 
It’s particularly helpful when 
there are multiple users on the 
same hard disk. It's also impor- 
tant when running a compiler. 
But remember, before you get 
too wrapped up in the access 
speed. there’s always that ST 506 
interface which won't let data 
transfer from the hard disk to the 
computer any faster than 5 me- 
gabits/second. We've bypassed 
that choke hole, too, If you want 
the functional equivalent of a 
Ferrari with a turbocharger, or- 
der our 10 Mbit per second 100 






megabyte hard disk with 18 msec 
of average access speed. 





Compatibility 


To be sure that your hard disk is 
100 percent compatihle with the 
IBM XT you don't need to huy 
the same hard disk that’s in the 
XT. You can't even be sure what 
brand hard disk it is because 
IBM, like Express Systems, goes 
into the marketplace and buys 
hard disks from several vendors. 
However. they buy their XT 
hard disk controller from only 
on vendor—the same one we 
lo. 

You can huy the IBM XT con- 
troller from IBM for $495 or you 
can buy from us, the functional 
equivalent, manufactured by the 
same company that makes it for 
IBM for only $195. Is it the ex- 
actly identical IBM XT control- 
ler? No, it’s better. First, it takes 
less power, and secondly, it can 
control from 5 to 32 mega- 
hytes—the IBM controller can 
work with only 10 megahytes. It 
ts 100 percent IBM XT compati- 
ble, and 100 percent is 100 per- 
cent. If you want to save a slot, 
we carry a version that lets you 
operate two hard disks and two 
floppy disk drives. 


More than 32 Megabytes 


You can operate with more than 
32 eS (the limit of DOS) 
through the use of “device driv- 
ers.” Express Systems can supply 
you with device drivers for our 

ard disks for over 32 megabytes 
formatted. But, if you don’t have 
individual files, or databases that 
are large, you might want to con- 
sider one of our controllers that 
can divide our 65 mcgabyate 
(formatted) hard disk into two 
equal volumes of 32 megabytes 
each. 


Reliability 


We offer you a choice between 
iron oxide and plated media— 
the stuff that covers the hard 
disk and gives it its magnetic 
properties. Iron oxide is,—well. 
Ws rust. If you inadvertently 
joust your disk, you may cause 
the low flying head to dig out 
some iron oxide. A little rust 
flake can ruin your whole day. 
Plated media is more resistant to 
damage, and if it happens, less 
data is lost. 

We offer both types of hard 
disks. The iron oxide is older 










IBM? is a registered trademark of Ihe Inlernational Busineas Machines Corperaton Express Systems, and Express Certified 555 are trademarks of Express Systoms. inc 





AT4X4Plus— 
The Dreamboard For Your AT 


Imagine 4 Megabytes of memory, serial & printer port, for less than 


oe 


The rest of the story is that the Basic Time 
AT4X4Plus offers more expandability than 
competing boards, while Qubie’ brings 
them to you at bargain prices. It's fully 
compatible with the IBM AT and 
compatibles - even those hot rod models 
running at up to 10 Mhz! 


Mind Blowing Prices! 


Standard configurations include one serial 
port, a parallel port, and your choice of 
memory from 128K ($265) to 2 megabytes 
($595). That's right - 2 megabytes for the 
price some charge for a 128K board! Want 
more memory? Plug on an additional 2 
megabyte RAMPAK for an additional $395. 


More Expandability 


And like many other AT boards, a second 
serial port, and a game port are options. 
Unlike the others, a third and fourth serial 
port is available via the 4X4 - SerialPak. 


Top Quality - Qubie’ Service 


With AT4X4Plus, you save money while 
buying the board with the best array of 
standard features and options available. It 
is made in the U.S.A. with top quality 
components which undergo extensive 
burn-in and test procedures. A one year 
limited warranty and the Qubie’ No Risk 
Guarantee assures your satisfaction. 


$1000. And that’s just part of the story... 
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it. And if you should ever have a problem during the 
one year warranty period, Qubie’ will fix or replace 
your board within 48 hours of receipt. 

All prices include UPS surface charges. For fast 
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Its PC Magazine's reader service program: 
your key to all the product information you'll ever 
need. 

Simply fill out the reader service card located 
in every issue of PC and our advertisers will send 
you colorful brochures, specs and price 
information. 

Keep this information on-hand, and you'll 
have your own reference library right at your 
fingertips. 

Its just one of the many benefits you get when 
you subscribe to the one-of-a-kind PC Magazine. 


COMPUTERS IN SOCIETY 


the PC?”’ elsewhere in this issue). 
Our political and military leaders have a 
childlike faith in American technological 


prowess. I can’t help wondering whether | 
President Reagan, Cap Weinberger, and | 
the other backers of Star Wars have ever | 


used a computer. For if they had ever done 
something as commonplace as buying a 
personal computer, uncrating it, plugging 
it in, booting it up, and running a few 
canned programs on it, they’d realize just 


how complicated and fickle even the finest | 
machines can be. Under the best of condi- | 


tions, computers occasionally fail; in the 
heat of battle, when the physical safety of 
both silicon and men are pushed to the lim- 
it, even the most carefully built and pro- 
grammed computers will break down. 


leading chip manufacturers have been 
fined for neglecting to thoroughly test mili- 
tary components) to unforeseen software 
bugs. The Pentagon knows this but for ob- 
vious reasons has decided to ignore the 
whole subject. Here’s a short list of some 
of the most notorious computer fiascos: 

@ In 1977, the Worldwide Military 
Command and Control System flunked a 
major test. It failed to send messages 62 
percent of the time, and the Readiness 
Command, a crucial arm of the system, 
broke down 85 percent of the time. 

@ In 1979, a computer operator inad- 
vertently fed the wrong magnetic tape into 
the North American Aerospace Defense 
Command (NORAD) computer system. 
The tape, which contained a simulation of 
a Soviet attack, triggered every bell, whis- 
tle, and alarm at NORAD, but luckily the 
blunder was discovered before it was too 
late. 

@ Also in 1979, the crew of an Air 
New Zealand airliner heading for Antarcti- 
ca fed the wrong routing data into the jet’s 
navigation computer. Its visibility ob- 
scured by bad weather, the plane drifted 26 
miles off course and crashed into a moun- 
tain. More than 200 people were killed. 
Some investigators suspect that a similar 
error in the entry of routing data led Kore- 
an Airlines flight 007 astray, with equally 
deadly consequences for its passengers 
and crew. 

@ And, in what is probably the most 
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costly programming error of all time, the 
first American Venus probe was lost ow- 
ing to the inadvertent substitution of a peri- 
od for a comma in a FORTRAN program. 
ANASA programmer wrote 


pO3SI=1.3 
when he should have entered 
bO31I=1,3 


That seemingly inconsequential period 
sent the rocket, launched from Cape Ca- 
naveral on July 22, 1962, careering toward 
populated areas, and the rocket had to be 
destroyed. Despite NASA’s intensive 
checking procedures, which are probably 
at least as good as the military’s, the mis- 


| take went undetected during many months 

Computers are prone to many different | 
kinds of errors, from the breakdown of in- | 
tegrated circuits (and some of America’s | 


of testing and retesting. 


The Strategic Computing 
Program wants to develop 
anew generation of 
intelligent weapons that 
could fight a battle, or 
even a war, with little 
orno human intervention. 


Professional programmers try to write 
error-free code, but they’re only human 
and bugs and omissions are inevitable. 
Such mistakes are insidious and invisible. 
An improperly programmed computer 
looks every bit as healthy as a properly 
programmed one; there are no loose 
screws dangling from the box or strange 
noises emanating from the chips. A soft- 
ware bug may lurk deep inside a program, 
utterly harmless until some computational 
event awakens it and causes it to wreak 
havoc. Even after a bug has cropped up, 
the goof may be excruciatingly difficult to 
track down and fix, and then the program- 
mer’s Band-Aid may interact with other 
parts of the system in unexpected ways, 
causing still more bugs, and so on. Often 
only the original programmers can fully 
decipher their own code; in large systems, 
few people, if any, are familiar with the 
entire program. 

There are ways to minimize errors, of 
course. One answer is programming lan- 
guages that make it impossible to commit 











simple syntactical errors, such as the one 
that killed the Venus mission; another is al- 
gorithms that test programs before they are 
put into operation. But there is no substi- 
tute for actual and repeated testing under 
real conditions. 

While such testing may be possible for 
the autonomous tank and other weapons of 
the electronic battlefield, it isn’t feasible 
for Star Wars. Such a system, designed to 
foil a massive attack from ICBMs, subma- 
rines, planes, and satellites, can only be re- 
alistically evaluated in actual combat. 
Simulations and small-scale battle tests 
won’t do the job, no matter how frequently 
or rigorously performed. It is precisely in a 
war, when the system is fully engaged and 
taxed to the limit, that programming bugs 
and omissions emerge. 

Star Wars is bound to be a billion-dollar 
Paper tiger. But there are two things about 
the system that are far more disturbing than 
the vast waste of money and effort: the lies 
and illusions fostered by the Pentagon and 
its supporters in the computer industry and 
the academic establishment. In order to 
foil an attack, Star Wars must swing into 
action within minutes of a Soviet on- 
slaught, which means that the system’s 
computers must possess a great deal of de- 
cision-making autonomy in evaluating the 
attack and in orchestrating our initial re- 
sponse. There will be little time for the 
generals to confirm the waming and ap- 
prove a counterattack—maybe not even 
enough time to get the President’s permis- 
sion. And, given the impossibility of prop- 
erly debugging the system, Star Wars may 
very well increase the chances of acciden- 
tal nuclear war. 

We are on the verge of entrusting our 
future to computers. As I said, the whole 
thing is a stupid idea. 


Note: If you'd like to learn more about the 
computational pitfalls of the Star Wars 
computer system, Computer Professionals 
for Social Responsibility (CPSR) publishes 
an excellent paper on the subject, written 
by two former computer science professors 
now employed by the Digital Equipment 
Corp. The paper, ‘'The Star Wars Com- 
puter System,"’ by Greg Nelson and David 
Redell, may be obtained from CPSR, P.O. 
Box 717, Palo Alto, CA 94301, Please in- 
clude $1 for postage and handling. a 
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COMPUTERS IN SOCIETY ® STAN AUGARTEN 


Can Computers 
Be Fail-Safe? 


The hardware and software bugs that plague even the simplest 
computer systems make Star Wars and other grandiose Pentagon 
plans for computerizing war seem terrifying. 


he Department of Defense, whose 
favorite pastime is throwing good 
money after bad, has devised an- 
other idiotic scheme to save us from the 
Communists. You’ve probably all heard 
of it by now: It's known as the Strategic 
Defense Initiative, aka the Star Wars de- 
fense system, and it calls for the design and 
contruction of a vast network of comput- 
ers, satellites, laser beams, antiballistic 
missiles, and other ridiculously expensive 
and unreliable electronic gadgets to protect 
us from a Soviet nuclear strike. It's one of 
the stupidest ideas the Pentagon ever had. 
Star Wars, which the Pentagon esti- 
mates will set us back about $26 billion 
(but you can bet that it will end up costing 
much more; you know how expensive 
those custom-made toilet seats can be), is 
only one of several heavily computerized 
weapons systems that the military is push- 
ing. For example, the Army is seeking to 
develop an ‘‘autonomous land vehicle,” 
an unmanned tank that could fire weapons 
and conduct reconnaissance without hu- 
man guidance: the Air Force is hoping to 
devise a “‘pilot’s associate,‘’ a computer- 
ized copilot that would help fliers operate 
their electronic weapons and engage in 
deadlier dogfights; and the Navy is work- 
ing on artificial intelligence systems for its 
warships, which, as the sinking of the Brit- 
ish destroyer Sheffield in the Falklands war 
demonstrated, have become sitting ducks 
for any smart bomb or guided missile. 
At the heart of all these projects is a ma- 
jor military research-and-development 
) campaign known as the Strategic Comput- 
ing Program (SCP). A 5-year, $600-mil- 
lion effort, it began in 1984 with an initial 
budget of $50 million. The SCP wants to 
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develop a new generation of intelligent 
weapons, such as the Army's autonomous 
vehicle, that could fight a battle, perhaps 
even an entire war, with little or no human 
intervention. The SCP is run by the De- 
fense Advanced Research Projects Agen- 





Stan Augarten 


cy (DARPA), sort of a military venture 
capital firm that finances state-of-the-art 
research-and-development projects. 
DARPA's armchair warriors have out- 


lined their absurd ambitions for the SCP in | 


a report entitled Strategic Computing, 
New-Generation Computing Technology: 
A Strategic Plan for Its Development and 
Application to Critical Problems in De- 
Jense. DARPA may be the death of us all: 
Instead of fielding simple guided missiles 


or remotely piloted vehicles, we might | 


launch completely autonomous land, 
sea, and air vehicles capable of complex, 
far-ranging reconnaissance and attack 
missions. . . . In contrast with previous 
computers, the new generation will ex- 








hibit humanlike, *‘intelligent’’ capabili- 
ties for planning and reasoning. . . . Us- 
ing this new technology, machines will 
perform complex tasks with little human 
intervention, or even with complete au- 
tonomy.. . . Our leaders will employ in- 
telligent computers as active assistants in 
the management of complex enterprises. 
Developing all this hardware isn’t go- 
ing to be easy, but writing the software will 
be much harder, perhaps impossible. The 
SCP is planning to create the largest pro- 
grams ever conceived; the Star Wars net- 
work alone will require about 10 million 
lines of computer code, while such lesser 
projects as the autonomous vehicle will 
need several million each. Not only will 
these programs dwarf the biggest pro- 
grams in existence today, but they will 
have to transcend the rigid logicality of 
current programming and achieve a plastic 


| versatility akin to human thought. 


Not known for its pessimism, the SCP 
hopes to achieve all this by the early 
1990s. Of course, the necessary software 
technology doesn't exist and won't for de- 
cades, if ever; today’s computer scientists 
can’t even get a wheeled robot to roll into a 
room and pick out a copy of War and 
Peace from a pile of comic books, let 
alone tell the difference between friend or 
foe. Anyone working in that pie-in-the-sky 
business called artificial intelligence 
knows how far down the road such abili- 
ties really are, but the military, afflicted by 
an incredibly bad case of technological hu- 
bris, thinks anything is possible. The Pen- 
tagon is quite literally banking on major 


| technological breakthroughs appearing on 


schedule (for another view of astificial in- 
telligence, sce **Is There Intelligent Life in 
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We've gone to great widths 
to make you look good. 
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i Introducing New SIDEWAYS ™ Version 3. 


Sideways has always been the favorite way to print nearly every- 
thing that's too wide for a printer. Not surprising. 

It's quick. It's easy. And it makes ciean, one-piece printouts as 
wide as you like. So you get spreadsheets that really spread out. 
Pert charts that peer far into the future. Ali kinds of extra-wide 
reports without staples, glue or tape. 

But now Sideways Version 3 goes even further. 


Especially for 1-2-3™ and Symphony.® 

Now you can make short work of those wide 1-2-3 spread- 
sheets. No need to make print files. Just highiight a range and 
print right from your worksheet file using familiar Lotus-iike menus. 

Mix boid, underlined and expanded type, ail on the same page. 
Print through or skip over perforations. Make the finest extra- wide 
printouts this side of typesetting. 

Using Symphony? Sideways chimes right in to print any 
worksheet you've loaded without ever leaving your Symphony 
session. 


No matter what software you use. 


Spreadsheets, databases, word processors, project planners. 
Whatever you use, you'ii get more out of new Sideways. 

Choose from nine different type sizes, from “minuscule” to 
“mammoth.” Print bold, underiined or expanded — whatever your 
software can create. Even foreign ianguage and line-drawing 
characters. Plus, there are so many ways to adjust margins, 
spacing and page size, it stretches the imagination. 

Sideways Version 3 for the IBM® PC and ail popular dot-matrix 
printers. Available now at computer deaiers nation- 
wide. Or directly from Funk Software with 
your check, Visa or Mastercard. 

At just $69.95 a copy, 
you'll never want for width 
again. 


Special upgrade offert 
Just send $20 along with 
your current Sideways program 
disk and manual directly to Funk 
Software. We'il send you Version 3 
right away. 





Funk Software, 222 Third Street, Cambridge, MA 02142. Phone (617) 497-6339. 
Copyright 1985, Funk Software, Inc. Sideways is a trademark of Funk Software. Lotus, 1-2-3 and Symphony are registered trademarks of Lotus Development Corp. 
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Someone new has just entered 


















Now, everyone can program their com- 
puter. Because now, there's ALICE to show 
you the way. 

ALICE: The Personal Pascal...the first 
complete programming environment that 
lets you create your own sophisticated 
Pascal programs, while teaching you how. 


Much More Than a Pascal Compiler 
ALICE knows the syntax and the rules of 
Pascal... changing programming from 
what was once a slow, complex task to 
simply a matter of selecting the appro- 
priate templates, and merely filling in the 
blanks. You can't make a frustrating syntax 
error. ALICE won't let you. 


The Programming System With a 
Difference 

ALICE has a unique Pascal interpreter that 
Jets you run - and debug - your programs 
directly. Youcan actually see your program 
executing. And the programs that you 


develop with ALICE can be used with your 
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Pascal compiler. 


Help at Your Fingertips 

All the information you'll ever need from 
ALICE. A tutorial, features of Pascal, and 
the meaning of error messages is now at 
hand ...inover 500 screens of on-line HELP. 
Let ALICE be the Teacher 

ALICE is currently being used in hundreds 
of schools to teach Pascal programming. 
Why Pascal? Because it has emerged as 
the language of choice of colleges and 
universities and is now the language of 
choice of the SAT examinations. 

ALICE Offers More! 

¢ windows, menus, and function keys... 


easy. 

e “undo” feature to take back mistakes... 
forgiving. 

¢ screen control, color highlighting, and 
macros... powerful. 


Name: 

Address: 

City: 

Telephone: (__). 
Number of Copies: 


Credit Card Expiry Date: 








Signature: 


the world of programming. 


Now you'll program intelligently, accu- 
rately, almost intuitively... with ALICE. 

To order by credit card, call 1-800-448-3400 
ext. ALICE (in Canada 1-800-387-9018 ). 
Specify software or demonstration disk- 
ette. Or, fill in the order form and send to: 


CHAN\ELS 


Software Channels Inc. 

4 Kingwood Place, Kingwood, 

Texas 77339 (713) 359-1024 

Canada and International: 

212 King Street West, 

Toronto, Canada MS5H IKS5 (416) 591-9131 


The Personal Pascal 
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Sate:___. ___ Zip Code: 


Machine Memory (K): 


@ $98.00 (Canada $129.00)— 
ODemonstration Diskette: Shipping/handling $4.98 (Canada $5.95)— 
Payment: VISAOQ AMEXO MCO abe Money Order O Bank Draft) 


ca Cette OOD OOOOoooooooooooOo 


ALICE The Personal Pascal software prices include shipping and handling to the US and Canada. COD's 
will not be accepted. Texas residents add 44% sales tax. Ontario residents add 7% sales tax. 
For IBM PC, XT, AT and compatibles. Dealer and distnbutor inquines welcome. Site hcences available. 
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® 5 SERIES 
Industry Standards Upgraded! 
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A perfect upgrade/replace- TAXAN 

ment for the standard IBM 

color graphics monitor and 

card, the Taxan model 630 

and 555®create a higher ' 

resolution at a greater eae oulers Screen Test—this actual unretouched photograph 

savingst SCG Board demonstrates the superior text resolution created by the 
$920.00 TAXAN 630 monitor and 555 color card! For maximum 





resolution and ease of viewing, Taxan’s the winnert 





> The Taxan 555 is basically 
equivalent to the IBM 
standard color board. This 
means that the 555 Is 100% 
compatibie with all IBM 
software! 


20> Super High 

Resolution Text and s Scegiaes. } 
Superior Text 0.37mm Dot Pitch — iin 
and Graphics 24.75Khz Scan : 

Beyond IBM. peuexy a 
——-——-_ 100 

640(H) x 200('V) with BM PC. XT, ‘ 


Resolution 
and AT® when 
{640{H] x 400(V) used with the 


Non-Interlaced Taxan 555 board. 
Resolution $675.00 Suggested 
Retall 


> compatible with ATET 6300 Computer 


RGB Color, 
and 

FOUR Monochrome 
Capabilities 
In 


(BM TAXAN 
16 Colors 16 Colors 
4 Colors 4 Colors 


1 Color I Color 
Alpaanurette Text Resolution 
Character Cell axe 10X 16 
Scan oP 18 75 Khz 2475 Khz 











One 
Monitor! 





id No one fa HT AOA The Taxan 640 
else offers the Peal) The Ultimate in — 
monochrome options anata Monitor Resolution. | oe 


Taxan 600 serie 40H) x400V) —eenciltaneamene— 
6AOtH) x 4001V) a 


Taxan 600 series! 








The Taxan 630 & 640 monl- Nor-interiaced w ‘ = 
Mig Pa 620.8 40 nto eee > _Compatinie with ATET 6300 Computer 
B&W Reverse, and a White 4,000 Character 100% Compatible — Artist Ii, STB 400° 
on Blue Background as their Display Capability with the new and others for 
total spectrum of mono- 0.31mm Dot Pitch generation of the IBM PC, XT, and AT. 
eiirerre OPRtats. aaa graphics boards $775.00 Suggested 
Only Taxan offers such credit st Taxan (555), Retail 
a wide variety of mono- regency Persyst B.0.B.%, 
chrome capabilities. Sigma 400°, 
©1985 Texan Corporation 
TAXAN CORPORATION TAXAN EAST, MIDDLESEX BUSINESS CTR. 
18005 CORTNEY CT., 111 CORPORATE BLVD. SUITE E 
@ e@ INDUSTRY, CA 91748 (818) 810-1291 S$. PLAINSFIELD, NJ 07080 [2017269 65008 
ina tegutered traccesane of Eten Carpe cUGMA WOO hs reppnered Sedemank of Sapna Chetan, “ANTI eestered Uadenark of Control Sysiemi: “STB 400 ta epitered waemant of STB System Ine ATBT 6300 
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Princeton 
Graphic Systems 
Number One 


Again 


Sharp resolution, full compatiblity, and rug- 
a rellability. That’s what you get in every 

rinceton Graphic Systems monitor. That’s 
why Princeton Graphic Systems is number 
one in the minds of more and more personal! 
computer owners every year. 

Only Princeton Graphic Systems offers a 

complete family of quality personal computer 


Scetunsouvscaus 
Poe ee ever trae ae 





displays. Our color and monochrome 
monitors outperform the competition every 
time. That’s why, for the second year ina 
row, our HX-12 high resolution color monitor 
has been voted best in the world. * 

So for the very best in personal computer 
monitors, pick the company that’s number 
one. Princeton Graphic Systems. 

*PC WORLD Magazine's 1985 World Class Survey 


INCETON. 


GRAPHIC SYSTEMS 


AN INTELLIGENT S@YGTEMS COMBANY 
601 Ewing Street, Bidg A, Princeton, NJ 08540, (609) 683-1660, Telex 821402 PGSPRIN, (600) 221-1490 Ext 702 
CIRCLE 199 ON READER SERVICE CARD 







PC PERSPECTIVES 


Unlike almost all other PC graphics pack 
ages, it doesn't start with the same old 
“‘let’s draw a bar/line/pie chart’ limita- 
tion. 

Freelance has a lot of CAD-like fea- 


tures; in fact, AutoCAD users are going to 
feel right at home grid-snapping around in 
Freelance. The program comes with a 
large and genuinely useful library of stored 
symbols—no cute little images of smiling 






















| QUICKREPORT" 


dBASE Report Writer 


————— eee Now you can | 
A full featured report writer for any create database | 
job—simple or complex: applications in 
* Connect up to 6 databases minutes without 
per report programming. 
® No programming required * Generate dBASE 


programs automatically 

e Programs are commented 
and bug-free 

* Data Entry Programs/Forms 

¢ Data validation programs 

* Computed fields 


¢ Draw reports on screen 
© 16 levels of sorting 

* 16 levels of totalling 

e Use bold, underlining 
® Print forms 

* Date, arithmetic 





© Up to 255 ® Multi-page forms 
columns wide ° Menu Generator 
POWERFUL,/ QUICKCODE-III 


dBASE-IiIi Program Generator 





Also Available: 

dGRAPH-III—Quality graphics for dBASE-III 
GUTIL-III—Programming utility for dBASE-III 

NEW/ QUICKINDEX—Index Files up to 90% faster than dBASE 


Available from your local dealer. 


FOX & GELLER 
(201) 794-8883 | 504 MARKET st 


ELMWOOD PARK, 
NEW JERSEY 07407 


Quickreport and QuickCode™ of Fox & Geller 


FOX&GELLER 


dGBASE™ Ashton-Tate 
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airplanes or talking coffee cups—and you 
can easily construct, scale, and store your 
own additions to that library. By breaking 
the old paradigms about what PC graphics 
programs ought to do, and how, Freelance 
instantly became the most interesting 
graphics program on the market. 

But it’s still not the optimum product 
for business graphics users because its 
very unstructuredness forfeits the advan- 
tages of a fat chartbook full of predefined 
chart formats. Yes, it’s happy to let you 
design and store your own chartbook; and 
yes, it works well with graphs produced by 
the same vendor’s Graphwriter chartbook. 









































By breaking the old 

paradigms about what PC 

graphics programs ought 

to do, and how, 
Freelance instantly 
became the most 
interesting graphics 
program on the market. 


But that puts you back into the ‘‘start from 
scratch”’ or ‘‘patch up another program’s 
output’’ grooves. 

Graphics software vendors are at least 
as interested in Freelance as are those of us 
who're using the package. It’s like the ear- 
ly days of /-2-3: Other vendors keep ask- 
ing me, *‘Is it really that much better?’’ 
‘Does the difference really matter?"’ **Do 
people really wanr that kind of stuff?’ 
Yes, yes, and yes. 





A Combined System 

Some of those shops will no doubt rush 
to market clever knockoffs. But others are 
already looking at ways of combining 
Freelance’s \ack of structure with a fat, 
TELL-A-GRAF-like chartbook. We can 
look forward to seeing those packages on 
the market in 1986. 

Then PC graphics can join spreadsheet 
and word processing packages as applica- 
tions that actually work better on personal 
computers than on the Big Iron. And Ill be 
able to produce good-looking overheads 
that clients can read without binoculars. Or 
apologies. a 
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Publish the Most Im 


ortant 


Book Youll Ever ’ 


Names. Addresses. Phone numbers. 
All those little notes... If you stop and 
think about it, they're probably your 
most valuable business tools. But if 
you're like most people, those little 
pieces of paper never seem to be quite 
where you need them. That's why we 
created “The Little Black Book’ A 
practical little software package that 
takes all those names and numbers 
and puts them together. Then, 
prints them out quick. In little 
black book size. 


400 Entries. 
30 Categories. 


The Little Black Book holds 
up to 400 of your personal con- 
tacts. Create 30 different 
index categories (like sales 
offices, friends, customers, 
etc. ). Call them whatever 
you want. Put up to 400 dif- 
ferent entries in each 
index. Even ail entries in 
multiple indexes. When 
you're finished, just tell us to 
print. A couple of quick keystrokes and 
bingo, out of your printer comes your 
little black book. On standard printer 
paper. Just cut along the dotted lines, 
staple together, and slip it into the 
leatherette cover that comes with the 
package. If you change a few numbers, 
or add a few addresses, print it again. 
The whole process only takes minutes. 


Pops in. Pops out. Even dials. 


If all The Little Black Book did was 
print, it'd be a great value. But there’s 
more. You're preparing a spreadsheet 
and you need to look up a phone num- 
ber. Hit two keys and up pops your 
most frequently used entries. Tap the 
two-digit index code, and there's the 
number. If you have a Hayes compati- 
ble modem, it’s dialed automatically. 
Including access numbers for lower 
cost services like SPRINT. No Modem? 
Buy the Cygnet Accessory Dialer Board 
for only $69.95. Now you're ready to 
use the advanced “Screen Dialer” that 
actually finds numbers in other pro- 
grams (like databases, word proces- 
sors etc.) and dials automatically. 
Right off the PC's screen. 


a registered trades 
Poor compodhle ih a leas 2K WAM and DODD tack doe 


Use your Little Black Book to keep 
track of sales prospects; to print differ- 
ent books for the office, the home and 
the road. You can even buy one program 
and print books for everyone in your 
company (5 extra covers are only $24.95). 

There are thousands of reasons 
to buy The Little Black Book, but maybe 
one more might help. Try this. If for any 
reason you don't like the program, sim- 
ply return it within 30 days. We'll return 
your money. No questions asked. 

Call today: 1-800-621-4292 
1-800-331-9113 (in California) 























400 names, addresses, 
numbers and notes 


_ The Little Black Book™ 


Prints entries 
in 30 categories 
that you create 


rt seee,., 


cover and materials 
for your PC to make 
multiple books 4 





Bells. Whistles. 
And a Guarantee. 


Already have your contacts stored in 
another program? No problem. Use the 
optional file converter to enter them 
into The Little Black Book automati- 
cally. Labels from your =~ 
addresses? Definitely. The 
optional Label Maker sorts 
and prints labels, roladex 
cards, envelopes, you 
name it. We even make a 
printing calculator that 
takes columns of numbers 
from other programs and 
calculates them 
automatically. 


CYGNET:, 
Handy Software for Busy People 


—_—— = = © @ 





“ 7 . 





y 
—- 


| Charge By Phone or Send In The Compe Today. “ 








CO The Little Blagtfook $49.95 
{J The Little Blafk Book (not capy protected) $61 95 Address, 
CO Pack of 5 extrficovers for multiple books $2498 
LJ Optional Acc@iaury Prater Board 669.95 hy Suite —__. Zip. 

NEW! LBB Painting Calculator + $19.95 mae 
LJ Options! LBEfLabel Maker $2905 JG : ; 
iS. 
| Optional LAW File Converter FT mena nt ental cc be LT: 

‘ coe To: Comet Technoloties Inc., Dept. LBB 
{ > Od sales tan) Santiaalecn Cat 34089 
Chcreck WED Visa Oi Mosercard Cal Now: 1-800-621-4292 


Card Number 


tpt echaciogi me | Absolutely No rOusssions Asked 30-DAY MONEY BACK GUARANTEE 
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then call up GraF1X Partner to make the | league. Microsoft Chart, SIGN-MASTER | makes relatively readable headlines. 
whole thing presentable. and CHART-MASTER, and Graphwriter | Graphwriter still uses stick lettering but 

The dedicated graphics packages on the | are my favorites. Chart and the MASTERs | has a very good, diverse, and easy-to-use 
market go part of the way toward moving | duo have recently added a very nice (but | chartbook approach, which users (includ- 
PC graphics into the serious-graphics | slow to plot) bold Helvetica typeface that | ing me) like very much. 

However, although these packages are 
much better than the graphics programs 
generally tacked on to /-2-3, they're well 
short of what we need if we’re going to 


produce no-apologies graphics. 


A Chartbook System 

At minimum, we need the following 
features: an easy-to-use, comprehensive 
chartbook system; a wide vanety of type- 
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POWER TOOLS 


from the Enhancement Specialist 


MAKE 1-2-3 EASY! 
with QUICKCODE™ ror 1-2-3 


You get all these features and more: 


FOX&GELLER 





It's goofy to have to 
put numbers into a 1-2-3 
worksheet, then draw a 
graph from those numbers, 
then call up a Lotus 





includes 


Learn Mode— Turn keystrokes into time-saving Lie li 
macros in seconds...without programming. -— “QUICKMAC” repair kit like GraF lx 
Macro Library—Save all your favorite macros (with : Partner to make the 
full English names) in a library...then run them with whole thing presentable. 


any worksheet! ‘ 
Data Entry Forms—Now anyone in your office can use 

1-2-3. Create data entry forms in your worksheet automat- — 

ically in minutes, including friendly menus to guide you along. 

QUICKCODE automatically writes complete, runnable pro- i 

grams in 1-2-3's new Macro Language. All you dois run them and : 
4 

] 


faces in a very wide variety of sizes, fast 
and easy snatching of data sets from other 
programs (mainly, /-2-3); easy transition 
from binary input to two-dimensional 
screen and plotter output, and large on-line 
libraries of stored symbols. We'd also like 
an easy means of creating, storing, and up- 
dating the numbers in templates of our 
own design, saved in our own personal- 
ized chartbooks—something like the per- 
sonalized word lists we can add to the 
built-in dictionaries of many spelling 
checkers. Every serious PC graphics user 
will have his or her own additions to this 
list. 

Graphic Communications, publishers 
of Graphwriter, recently shipped Free- 
lance, a new kind of PC graphics program 
that is a harbinger of what’s coming in the 
next year or so. 


enter your data. 

Debugger—Debug any macro interactively in record time—using 
traces and breakpoints that go beyond 1-2-3's Single Step mode. 

PL/123-The Friendly Lanquage—Turned off by macro program- | 
ming? Use our friendly BASIC-like language, PL/123. It runs inside 1-2-3 | 
and includes a pop-up text editor, Menu Builder, Program LINKer, and 
lots more. Write your programs using DO WHILE, IF/THEN ELSE, 
CASE, program variables, comments, etc. 


You could be using QUICKCODE right now. 
What are you waiting for? 





Available from your local dealer 


(201) 704.8083 | spent ireeer GA 
ELMWOOD PARK, 
NEW JERSEY 07407 FOXSGELLER 


12-3 1s a regstered trademark of Lotus Development Corp = QUICKCODE 1s a Trademark of Fox & Geller 





Unstructured Graphics 

As opposed to the highly structured ap- 
proach that most business graphics pro- 
grams take, Freelance is highly unstruc- 
tured. It uses a vaguely MacPaintish 
approach to designing graphics on-screen. 
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Graphics with 
No Apologies 


Combining a superb library of symbols with a highly unstructured 
| approach, Freelance is a harbinger of graphics programs to come. 
But will its lack of predefined chart formats handicap its use? 


C graphics programs are the fourth- 
or fifth-most-popular category of 
PC applications programs, depend- 
} ing on which market researchers’ pie 
| charts you believe. 
PC graphics are a hit in a lot of busi- 
nesses. They've been useful tools for a lot 
} of boardroom warriors, who have been 
able to keep their captive audiences awake 
a little further into presentations, thanks to 
Lotus overheads. And they've helped 
Hewlett-Packard sell an awful lot of nice 
little plotters. 
But look, it's time for some straight talk 
| among friends. Most PC graphics aren't 
really very good, are they? /-2-3 graphs 
did more to get the PC graphics boom roll- 
ing than all the GraF/X Parmers, CHART- 
MASTERS, and Graphwriters put togeth- 
er. And Lotus deserves our thanks for 
sensitizing hundreds of thousands of per- 
sonal computer users to the possibilities of 
communicating information and trends vi- 
sually, rather than through numbing rows 
and columns of seemingly meaningless 
numbers. 
But those same Lotus graphs are a fine 
example of what's wrong with PC busi- 
| ness graphics: Precisely because /-2-3 has 
become so popular, it’s become part of the 
problem. 


1-2-3 Graphics 

Take a look at the typical /-2-3 graphic, 
plotted onto a piece of plastic and used as 
an overhead transparency. See that ugly 
stick lettering? Try reading headlines set in 
that skinny-limbed typeface when you're 
back about 10 or 20 feet from the screen. 
Even if you're right on top of the screen— 
or looking at a paper plot of that overhead 
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in a saleman’s flip-book across your 
desk—notice the marginal aesthetics of the 
graph. 

It isn't just the thin-stroke typefaces of 


graphs constructed with Lotus. It's the | 


limited range of chart types, the difficulty 
———_— ee 


Jim Seymour 


of floating little labels and pointers into the 
right place, and that overall **engineering- 
drawing” look of the finished product. 
Not to mention the time and effort in- 
volved in constructing those graphics a 
nibble at a time. 


TELL-A-GRAF 

Think I'm being hard on the good folks 
at Lotus? Take a look at some graphs pro- 
duced by ISSCO’s superb mainframe 
graphics package TELL-A-GRAF. Look at 


TELL-A-GRAF's *‘chartbook’'—a quick, | 


civilized approach to laying out a graph 
that keeps those of us with less-than-pro- 
fessional design skills from creating a visu- 
al monster. Watch a reasonably experi- 








enced TELL-A-GRAF user throw together 
anice vertical bar chart complete with drop 
shadows, borders, a two- or three-line ti- 
tle, a data-source credit in the lower left- 
hand corner, and some labels for a couple 
of the bars. 

And weep. 

All thanks to mainframe magic and 
power? Nope. Thanks to good old-fash- 
ioned program design. And the kind of 
program evolution that shows a decent at- 
tention to what users want and to what 
does and doesn't work about the product. 
ISSCO programs once produced crummy 
graphics, too. But ISSCO noticed that 
skinny, illegible lettering, bars and col- 
umns with cross-hatching instead of solid- 
color fill, and other crude touches pro- 
duced ugly, hard-to-decipher graphics. 
And the product got a whole lot better. 

In all fairness, let's acknowledge that 
Lotus graphics are really magnificent for 
one purpose: quick analysis of what a set of 
numbers you're working with really 
means. Flip back and forth between the 
worksheet screen and the updated graphics 
screen and you'll get a much better under- 
standing of all the various interrelation- 
ships between those numbers. The prob- 
lem is with us, the users: We actually 


| believe the /-2-3 manual when it urges us 


to ship those dandy on-screen analytical 
images over to a printer or plotter for pre- 
sentation to others. 

I'll concede that you can do a lot of en- 
hancement to Lotus graphics with the 
graphics fix-up programs. GraFIX Part- 
ner, the best of the Lotus repair kits, can 
produce nice results. But it’s goofy to have 
to put numbers into a /-2-3 worksheet, 
then draw a graph from those numbers, 
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THE IBM PCAT 
ONLY HAS 
THREE STRIKES 
AGAINST IT. 













PERFORMANCE. PRICE. 


With PCturbo 186” your You get more than 100% 
IBM PC or XT can run 200- of the performance for less 
fot ae ie much faster than iby of the price. 

an the AT It’s faster than 
any fetta peeeaien ts Heertay COMPATI BILITY. 
too. e option Z i %, = 
8087-2 makes it faster still. eee oy eco 
PCturbo 186 is 100% compati- 


"Lotus Frame- Auto| ble. So you can run every 
i popular PC program. 
You get more RAM, too. Up 


IBM PC 








PC AT 84 f to 768K on-board, for a tei 
ee 186 total of up to 1.4 Mbytes. And 
isle? _NA simple step. Call 415-490-8586 
—— simple step. 

a eee for your dealer’s name. PCturbo 

ee a 186 puts AT performance in d 
**Future release of Lotus will support 8087. everyone's ballpark. ‘YX wig, 47790 Westinghouse Dr. Fremont, CA 94539, 

fy \. TLX: 700289 


PCturbo 186 is a trademark of Orchid Technology. 1BM PC-AT is a trademark of International Business Machines, Inc. Lotus 1,2,3 isa trademark of Lotus Development Corp. 
Framework is a trademark of Ashton-Tate. AutoCAD is a trademark of Autodesk, Inc. 
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THE MOST POWERFUL, MOST 


COMPLETE dBASE PROGRAM 
DEVELOPMENT TOOL EVER! 


ODE 


Program Developer 
yoo" for dBASE II & dBASE II 





Actually ‘“‘DRAW” your dBASE screens! 
Take full advantage of all special characters, draw boxes and lines, use 
the color select menu, move pieces of the screen around, and more! 
Specify variable names, file variables, data types, acceptable data ranges, 
pictures for edit checking, initial values, calculated fields, indexes, and 
more in a flash! 


FLASH Code writes your program 

in either dBASE II or dBASE III! 
Use it as is, modify it, or merge it with your own code. You can even use 
our new FLASHUP module to instantly flash up even the most com- 
plicated screen designs. No more waiting for slow print statements to 
display your screens. 





POP-UP Windows 


Create pop-up menus and pop-up help screens with our window editor. 
Use the FLASHUP module and have them pop up all over your dBASE 
applications. 


NO RISK DEMO OFFER! 
TRY IT—YOULL USE IT! 


Here’s a no-risk offer. Order now and 





you'll also get a full demo disk. Use the ar ARE 
demo and the manual for 30 days. If aon 
you don’t love it, return the package 

for a full refund! OF New YoRK 


Credit card orders only call 24 hours a day, 1-800-824-7888, operator 268. 
For all other orders and inquiries call or write: The Software Bottling Company of New York, 6600 L.1. Expwy, Maspeth, NY 11378, 
18) 458-3700, If we're shipping to a NYS address, please add 814% sales tax. 
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NUMBER 
SMASHER’ 


Triple your PC speed for only $799! 


8087 Upgrades“ 


MicroWay is the world leader in 8087 support. Our 
8087 development software has been in use since 
1982. By 1984 we had become Intel's 97th largest 
OEM account. When you buy from us, you can be con- 
fident that you will receive the 8087 chip designed for 
your PC and that our unique diagnostics will instantly 
verify that your processor works Correctly as installed. 
Call for current prices. 


287Turbo™ 


This card plugs into the 80287 socket on your AT or 
COMPAQ, doubling the 80287 clock from 4 to 8 Mhz. 
It does not change the 80286 clock speed or affect 
VoVaNCUCHINAlicke-WemeeliccR TUE URSE\ lyase esse 
and has provisions for faster crystals as better 80287s 
become available. It also has a reset button and circuit 
that provide a hardware altemative to CNTRL-ALT-DEL. 


287Turbo with Diagnostics and Reset ........... $395 


Y [orge) 
Way 


Number Smasher™ 


Number Smasher gives you AT speed and 100% com- 
patibility with all software and hardware. It comes 
with a 10 Mhz 8086 and 512K of no wait state RAM. 
Most are shipped with an optional matched 10 Mhz 
8087 and 128K daughterboard. The card runs pro- 
grams a factor of 2.5 to 4.0 faster than the PC, XT or 
compatibles it runs in. Other features include 
FASTROM, a Ram Disk, Print Spooler and Disk Cache. 
Revision 2 of the Smasher is designed and manufac- 
tured by MicroWay in the U.S.A. and has the best 
service and support of any accelerator card. 


MegaPage™ 


MicroWay's “Lotus/Inte!" extended memory card has 
all the features of the others plus one: it uses low 
power, cool running CMOS DRAM. Ask for our 
pamphlet “Extended vs Expanded Memory” and learn 
why MegaPage is the right card for you. 

MegaPage with 2 Megabytes CMOS............ $549 


The World Leader in 8087 Support 


P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
Tempo House, London, U K call 041-223-7662 


Nuraber Smasher, MegaPage and 287 Turbo are rademarks of MicroWay, Ine. MecroWity isa tegstered trademark of MicroWay. Inc. 
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components of your computer are. That’s | found was an IDEAdisk at 1.8. In this con- | that most people—myself included—just 
probably a big reason why IBM has em- | text, look at the modest Bernoulli Box: It | assume has to be slow. 
phasized the use of diskettes as the backup | clocks in at 1.5, much faster than an XT Bob Amold and Joe Doran together 
medium for fixed hard disks. and nearly up to an AT’s disk speed. | have me convinced: The Bernoulli is 
Bernoulli Boxes address that issue very | That’s darned impressive for a type of disk 
well. Like diskettes, they integrate the : 
functions of live disk use and data backup 
(or lockup), and they offer unlimited off- 
line data capacity. The key, though, is to 
have a dual Bernoulli system; one drive 
alone doesn’t cut it. A dual Bernoulli gives 
you easy backups, combined with 20 me- 
gabytes of on-line storage. It’s the sensible 
choice for PCs. 
































The Doran Test 

Part of the reason why | never favored 
Bemoullis is that ] assumed that they were 
considerably slower than conventional 
hard disks. Boy was 1 wrong. Several peo- 
ple have pointed out to me the Bernoulli’s 
hot performance, including Joe Doran, in- 












Bernoulli Boxes 
integrate the functions 
of live disk use and data 
backup (or lockup), and 
they offer unlimited 
off-line data capacity. 
The key is to have a 
dual Bernoulli system. 















ventor of what | call the Doran test for disk 
speed. 

Joe’s test is simple and pragmatic. You 
run CHKDSK to get the capacity of a disk; 
then you rin my DT-DiskTest program 
and time how long it takes to read every 
byte off the disk. Divide capacity by read- 
ing time and you get a kilobytes-per-sec- 
ond performance measure. Experts may 
find it unsophisticated, but the Doran test 
is a practical performance test that anyone 
can mun. Joe sent me the results of a bunch 
of tests he ran on a wide variety of disks, 
including Bernoulli Boxes. Sensibly, he 
scaled the results relative to a stock XT, 
rather than send them in an incomprehensi- 
ble kilobytes-per-second format. 

The XT’s disk, by definition, rated 1.0. 
The AT’s much faster disk rated 1.6 (60 
percent faster than an XT), and the best Joe 
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MicroWay is the ae leading retail 
er of 8087s and high performance PC 
upgrades We stock a complete selec- 
tion of 8087s that run at 5 and8mhz All 
Se coprocessors are shipped with a 
nostic disk and the peat warranty 

the business - one i We also 
Oe daughterboards for socketless 
computers such as the NEC PC and 
PCjr, and a board which increases the 
clock speed of the 80287 from 4 to8 
mhz Our NUMBER SMASHER” in- 
cludes §12K ram. It will run the IBM PC 
at clock speeds up to 10mhz_ and 
achieves a throughput of .1 megaflops 


NUMBER SMASHER?™ The Worlds Fast- 
st Acoevetalcr Gardtonshe IBM EC. XT,andCom- 
patibles! Includes an 8086 and 8087 pair tested 
high speed ram. 


to Compatisie vty a §12K bytes of 
all software, operating systems 


by ara argwee Your Deg int prog 

a factor rams 
Tun up to 28 times faster on there than on an 
80287 equipped PC AT ............600. $1049 


MATRIXPAK™ manages a MEGABYTE! 
Written in assembly language, our runtime pac- 
kage accurate! manppitos large matnces at 
very fast Includes etn inversion and 
the woktion of simultaneous linear 
lable fron ae Fortran 3.3, 87MAC! 
S7ERSIC/NL! each $150 


hamming, complex vector multiplication, 

pex tora iene from MS For- 
BTMACRO., Cc, TUR P or 

B7BASIC/INLINE Saari Goch oagon poses 


87FFT-2™ performs two-dimensional FFT: 
Ideal for image processing Requires 87FFT $105 


GRAPHICS PACKAGES 

Gratmetic for Fortran or Pascal............ $125 
Piotmatic for Grafmatic. ....... anal 
MultiHalo (one language) 


DFixer™ - Eliminates the AT hard disk pro- 
Bieta A ek wich thoroughly checks PC or AT 

hard disks for bad sectors and updates the MS 
DOS file allocation table accordingly...... $149 


EPSILON” - our favorite in-house editor feta 
you simuttaneousty ‘edit upto 11 source files and 
concurrently run a@ compiler or linker. A_ real 
PINON SSS csisrclers « sts ioccls sotsleree » clovctosonte $185 





[AGM =\0) ah] 
Kingston, Mass. 
02364 USA 
(617) 746-7341 


"Wee 
Way 






SPEEO UP YOUR AT 
WITH 287 TURBO - 





European Customers: Please call MicroWay in London at 01-223-7662. 


MICROWAY’S 8087 RUNS 1-2-3"! 


with 87 BASIC/INLINE, Intel Fortran, or 
Microsoft Fortran. Software reviewers 
consistently cite MicroWay software 
as the best in the industry! Our cus- 
tomers frequently write to thank us for 
recommending the correct software 
and hardware to meet their specific 
needs. They also thank us for our same 
day shipping! In addition to our own 
products which support the 8087 and 
80287, we stock the largest supply of 
specialized software available any 
where. For information call us at 


617-746-7341 


Way’ 


6mhz 


87BASIC/INLINE™ converts the output of 

Basic Compiler into optimized 8087 
nines a which executes up| to seven times fas- 
ter than 87 BASIC. Supports separately compiled 
inline subroutines which are ‘iovated in their own 


87BASIC™ includes ae to the IBM Basic 
Comater and both runtime libraries for USER 
TRANSPARENT 8087 su Provides super 

t performance for all numeric operations irr 
guema tngonometrics, transcendentals, addition, 
subtraction, multiplication, and division.... $150 


87MACRO/DEBUG™ - contains all the 
pieces needed for writing 8087/80287 assembly 
code mote 8 8087 macros, object libranes for 
monty used fonctions including transcer- 
denials, tagonometrios a ind conversions between 
strings and real numbers. Our 87DEBUG com- 
pletes the package $199 
OBJ—ASM” - © muttipass object module 
language lings which mchide pubke symiboke 
inquage listings which # public 
external symbols, and labels commented with 
cross references. Ideal for paces f mod 
ules for which source is not availab! $200 


RTOS - REAL TIME OPERATING SYSTEM 
BIOS fea mult ser, mut mu tracking realiGrig ope, 


imtets MOCBE. LIN LINK-86, We5e LOCES Libs Visas OnBe 
and MicroWay's BTEEBUG: Runs on the IBM-PC, 
XT, PC-AT and COMPAQ. 


INTEL COMPILERS' 
ROR TRANS oe 





ires RTOS or iRMX-86. All intel compder names and 
iAMX-86 TM Intel Corp. 





Way 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 













FASTBREAK™. . . Microway's 
software tums on your 8087 during 1- 
2-3” execution. Recalculations run up 
to 36 times faster. When used with the 
NUMBER SMASHER"” itcan providea 
total increase in 1-2-3” execution 
speed of up to 79 to 1. FASTBREAK 
proves yeu with the unique capability 
lor pala other programs on top of 1- 
2-3. Mer sidediy rams can be written in 
BASIC, P, Fortran or C and can 
access the current values in your 1-2-3 
worsen WR ee eae $79 








































8087 5mhz_............... $109 
Including DIAGNOSTICS and one-year warranty 
For! and compatibles. 

8087-3 5mhz............ $175 
For the Tandy 1200. 

8087-2 8mhz.............. 

For Wang, AT&T, DeskPro, NEC, Leading Edge. 
80287-3 5mhz............ $199 
For the 1BM PC AT and Compaq DeskPro 286. 
287Turbo™ 8 mhz... $395 
With Reset Button and Diagnostics. 

64K RAM Set... $8 
256K RAM Set... $29 
256K CMOS RAM Set. $39 
128K RAM Set pcaT.... $89 
INTEL ABOVE BOARD.....CALL 
JRAM-2™ (OK)... $169 
JRAM™ AT (@K)................... $229 
JRAM-3” (128K)... ........... $275 
MAYNARD ACCENT .......... $225 


FORTRAN, G Ci! and BASIC 











. 545 
445 
Sumit BetterBASIC™. . 7 
rue Basic. - 105 
MACRO ASSEMBLERS 
eM LABee Tole with Libranan V.2.0....... 155 
rosoit Assembler Version 301......... 125 
PASCAL and APL 
. 1998 
85 
-450 — 
595 | 
75 
295 





FASTBREAK and NUMBER SMASHER are “trademarks oa 
MicroWay, Inc. Lotus and 1-2-3 are trademarks of Lotus DeveF 
opment Com. 
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lems. You can transfer your data from com- 
puter to computer, or just lock it up, some- 


jet is great! But if you don’t have the 
dough, or don’t need the typeset quality, or 
do need conventional flexibility, forget | thing that you can’t do with a fixed disk. 
about a laser printer. Bernoulli Boxes address another issue 
Bob Amold argues for the new breed of | as well that’s part practical, part philo- 
cheap (about $300) near-letter-quality, dot 
matrix printers. Certainly the price is fabu- 
lous, and the features and quality are much 
better than those of older dot matrix print- 
ers. For the individual PC user, they make 
the most sense. But I’ve been trying to get 
away from the noise and the messy appear- 
ance of even the best letter quality dot ma- 
trix print for years. 
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¥ £, wal tc 
The Random House 
Reference Set 


(Pop-in version.) 










A laser printer gives 
you a very special 
advantage—near-typeset 
quality quickly and 
quietly—at the cost of 
much of the flexibility 
of conventional 
printers. 


Mr. Amold claims that laser printers 
| are only justified when you have to do a lot 
of in-house typesetting. Nonsense. How 
many offices do you know of that use fab- 
tic ribbons in their typewriters? Fabric 
typewriter ribbons may be a lot cheaper 
than film ribbons, but they long ago lost 
out in offices to the better appearance of 
film. In the same way, it won't be long be- 
fore anything short of a laser printer is con- 
sidered inadequate for a modem office. 

1 am convinced that the middle is being 
squeezed out of the printer market. With 
$300 wonders on the low end and laser 
printers on the top, middle-price, middle- 
quality printers look less and less attrac- 
tive. 











Introducing the Reference Set 
Pop-in speed, Random House 
power, light-weight price. 
80,000 words and 50,000 syn- 
onyms. Now. That’s what you get 
with the Reference Set. Just add your 
PC and two fingers and you'll never 
have to exit your word processor to 
check spelling again. Orsearcha 
Thesaurus for a better word than the 
tired old one you've used once too 
often... if you can find the Thesaurus. 
Change vaccuum to vacuum in 
three seconds. Common to ubiquitous 
in four. The Reference Set makes your 
wnting better, Without pain or practice. 
Here's how. 
Snap, Crackel, Pop. 
You're working on an important 
cereal proposal and things take a tum 
for the worse. Crackel.. .is it “el” or 
“Ie”? Not to worry, Reference Sct to 
the rescue. Snap. Hit Als Dand up 
comes “crackle” in a window on your 
screen (without disturbing your word 
processor). Tap Ins and pop the cor- 
tected spelling back into your pro- 
posal. Now, look around to see if 























Bernoulli Boxes 

Bob Arnold also criticized the praise 1 
lavished on tape backup systems, he favors 
twin Bernoulli Boxes, He has a good 
point, although | don’t use a Bemoulli Box 
myself. 

lomega’s Bemoulli Boxes give you the 
advantages of both hard disks and of dis- | 
kettes at the same time. A removable disk, 
in place of a hard disk, solves a lot of prob- 









Dictionary 
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sophical. There’s a real case to.be made 
against having a backup medium that isn’t 
also a work-a-day part of your system; it’s 
a wasteful single-purpose accessory that’s 
not continually tested by use the way other 


SPracis ents ete 


le tstap eck ed 


(Manual version.) 


ane 





anybody below the age of 10 was 
watching. And if you want to be abso- 
lutely, positively sure nothing else is 
wrong, use Reference Set’s full 
document spelling checker. 

Our Thesaurus works the same 
way. Alt T... choose your synonym 
--- dus. Tarn “Thesaurus” into “Syn- 
onymicon,” or storchouse or reposi- 
tory or treasury. Instantly. It’s as 
simple as that. 

Only $89.95 

A desk full of Random House on 
a couple of floppies. For a limited time, 
$89.95 buys itall. Or $69.95 gets the 
Thesaurus alone. But you can try it 
FREE. Because if for any reason you 
aren't happy with the program, send 
wt back within 30 days. We'll send 
back your moncy. . 
>. Quickly. 

Order Now: 1-800-826-2222 
(415) 947-1000 (ist California) 


Reference Software 
2363 Boulevard Circle 
Wainut Creek, CA 94595 
Mail Orders Welcome 
at rehtee 4a 8 


re ae a a nppony B. vennmay 


Random House and the House design are registered trademarks of Random House, Inc System 
1982 Random House, Inc 
Wordstar, Micrusoft Word. Word Perfect and Multumate are adcmarks 


1985 Reference Software, [nx 
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“The Last Word In Monochrome” 


High Resolution Graphics, Multifunctionality, 384K Ram 
Expansion and 132 Column “Bigscreen” in One IBM PC Slot! 


Lotus” 132 Column Microsott Windows™ 


Lotus” Graphics 


Autocad™ engineenng graphics 





80/32 Column Terminal Emuiation 


nie 
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UltraPAK-S, UltraPAK and the UltraPAK/AGE 


A Complete Family of Integrated Boards 


Product Features 


Presenting the complete family of integrated video/multi- 
function enhancement boards for the IBM /AT and com- 
—. . The UltraPAK Family from Tseng Laboratories. 

f your needs are simple, e.g. monochrome graphics and a 
printer port, or if your needs are complex, requinng all your 
video graphics and multifunction expansion to fit into one slot 
in your IBM PC/XT/AT or compatible, Tseng Labs UltraPAK 
Family has the right product at the right price for you. The 
UltraPAK family pioneered the concept of integrating graphics 
and multifunction capability in one product. 

Our popular 132 column “Bigscreen’ supports a wide range 
of IBM PC compatible terminal emulation products from 

DEC VT/100 and Tektronix 4010 software, to IBM compatible 
3278/79 hardware (Mod 2 or 5). In fact there is no 132 column 
video board recommended by more vendors of terminal 
emulation products than the UltraPAK family. Popular spread- 
sheets, integrated software and word processors are also 
supported by the 132 column Bigscreen. PC Magazine called 
UltraPAK “the last word in monochrome (graphics cards)” 
We are confident you will fee! the same way about the 
pede pad 

jupported: IBM PC/XT/AT, Compaq Deskpro, Sperry, 

Ua ae Eagle, Kaypro 286 and many others. 

With (BM compatible monochrome monitor: AT&T 6300, 
eae IBM Portable, and many others. 

1-2-3 and Si pe are TM of Lotus Development Cor- 
poration. PC/XT/i M of IBM. Framework is a TM of 
Ashton-Tate. Autocad is a TM of Autodesk. Deskpro is a TM 
of Compaq. Hercules is a TM of Hercules Computer Corp. 


TW 


Tseng Laboratories Inc. 
205 Pheasant Run Rd., Newtown, PA 1B940 
(215) 968-0502, TELEX 705179 
Enhancement Technology 
For Personal Computers 
MADE IN THE USA 


when RAM kit installed 


IBM Monochrome Compatibility 
{80x25 Text) 


High Resolution Mona/Graphics 
720x348 

Hercules” Compatible = 

132 Column “Bigscreen” 

Text Display 

(5x7 Character/6x8 Box) 

Parallel Printer Port 

Serial Communications Port 
Clock Calendar wiBattery 


DISKMASTER UTILITY 
Software (Ram disk, printer spooler 


384K RAM Expansion 
Piggyback Module” _ 


UltraSERIAL 
(Second Senal Port) 


UltraFDNT** 
SoftPAK II Short Card 
(Color Emulation at Hardware Level) 


RAM KIT/384 


UltraPAK-S 
$499 


$649 


Optonal 
$199 


N/A 





Optional 
$39. 

Optiona! 
$99 


Optiona! 
$199 


UltraPAK 


Optional 
$i99 
Optional 
$50 


Optional 
$39. 


Optional 
sos 


Optional 
$199 





UltraPAK/AGE 
$799 


of i \ i \ ie \ fe \ 





“Memory arin pect pet card utilizes one bank of 256K DRAMS and two banks of 64K DRAMS 
**Character generator chip providing 5x9 character In 6x14 box. Especially 
useful for 132x25/2B terminal emulation video support. 
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THE NORTON CHRONICLES ¢ PETER NORTON 





A Reader’s Thoughts on 
Ye Perfekt PC 


Norton reconsiders his hardware picks for the prudent PC owner in 
light of a thoughtful reader's criticisms. At least on Bernoulli Boxes, he 


finds himself persuaded. 





the last two issues on disks and dam- 
age, data recovery and repair, to dis- 
cuss your responses to my columns. 
I'dlike to give a special salute to Robert 
Arnold of Idaho, who sent in a letter about 
my hardware picks for the best-equipped 
PC prudent that money can buy. He dis- 
agreed with nearly everything I picked, but 
he had good reasons in each case. Since 
we're talking about judgment calls here, 
I'd like to stir in some of Mr. Armold’s per- 
spective. 





[- interrupting my tutorial series of 


Surge Suppressors 

Number one on Mr. Amold’s list is a 
surge suppressor. I've never really be- 
lieved in them, so I usually don’t remem- 
ber to recommend them to people. ! figure 
if we really needed these things they would 
be built into the PC's power supply. And I 
doubt that I’ve ever lost data owing to a 
power surge. Nonetheless, if you happen 
to trace the power cord on my machine. 
you'll find it plugged into—you guessed 
it—a surge suppressor. I don’t believe in 
them, but I always equip my systems with 
surge suppressors anyway. 

Amold favors the big flat kind, such as 
the Power Director by Computer Accesso- 
ries, with the various power switches and 
indicator lights that you place on top of 
your system unit under the monitor. He 
says the pretty lights impress people walk- 
ing by his office. | say the pretty lights just 
distract you. making it harder to work. I fa- 
vor the plug-into-the-wall variety that's 
out of sight (which is why | keep forgetting 
I have a surge suppressor) like the Curtis 
Sapphire, which is busy protecting these 
very words ever as | write Meir. 
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Laser Printers 

Lately I’ve been singing the praises of 
laser printers in general and the HP Laser- 
jet in particular. Bob Amold takes excep- 
tion to that pick as well. He finds laser 
printers a pain in the ASCII as well as the 





Peter Norton 


wallet because you can't see what's a- 
printing until a whole page is done. But 


that was once a standard grumble about | 


printers that print only a full line. We all 
grew and got used to line-at-a-time print- 
ing, and as it turned out, its advantages far 
outweigh the disadvantages of not seeing 
each character appear as it is sent to the 
printer. The same is true of page-at-a-time 
printers like the Laserjet. 

Seeing nothing but a whole page in 
print. however, is just a small point in the 
big laser printer picture. The real issue is 
that they're simply very different from 
conventional printers. 

If you do all your printing on conven- 
tional 6/2 by 11 paper, youl neverfiave to 








think about the limitations of laser printers. 
But they have some very real ones. First, 
like other nonimpact printers (such as the 
IBM Quietwriter, which I also highly rec- 
ommend), you can’t simultaneously make 
multiple copies—no impact, no carbon 
copies. And second, you can’t use contin- 
uous forms in a laser printer. 

The last of continuous form prevents 
you from using a laser printer for lots of 
things. Address labels are one example. I 
thought that address labels would be no 
sweat on my Laserjet, since you can get 
sheets of address stickers that are designed 
to feed through photocopiers (which is 
what laser printers are based on) without 
gumming up the works. While this proce- 
dure works in theory, itdoesn’t in practice. 

Part of the problem is that standard 
sheets of address stickers come with three 
columns of labels per page, so you have to 
switch your print formatting to three 
across, rather than print a continuous 
stream of labels. Another wasteful little 
problem is that a laser printer can’t print 
close enough to the edge of the paper to use 
the top and bottom rows of labels; that’s 2 
out of 1] rows, or 18 percent, wasted. The 
final straw, though, is that the address la- 
bel sheets won't feed properly out of the la- 
ser printer's paper cartridge, so you have 
to hand-feed each one. You will run into 
similar special problems with any other 
type of continuous-form printing that you 
attempt on a laser printer. 

Clearly, a laser printer is not for every- 
one. It's a special printer that gives you a 
very special advantage—near-typeset 
quality quickly and quictly—at the cost of 
much of the flexibility of conventional 
primers. Tome it’s fio tomtest: My Laser 
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MANAGING YOUR CHECKBOOK? 
MANAGING YOUR BUDGET? 
MANAGING YOUR BILLS? 
MANAGING YOUR CASH FLOW? 
MANAGING YOUR TAXES? 
MANAGING YOUR INSURANCE? 
MANAGING YOUR STOCKS? 
MANAGING YOUR BONDS? 
MANAGING YOUR REAL ESTATE? 
MANAGING YOUR TAX SHELTERS? 
MANAGING YOUR SAVINGS? 
MANAGING YOUR MORTGAGE? 
MANAGING YOUR AUTO LOAN? 
MANAGING YOUR RETIREMENT? 
MANAGING YOUR CALENDAR? 
MANAGING YOUR CHARGE ACCOUNTS? 
MANAGING YOUR CAPITAL GAINS? 
MANAGING YOUR ANNUITIES? 
MANAGING YOUR APPOINTMENTS? 
MANAGING YOUR DIVIDENDS? 
MANAGING YOUR INTEREST? 
MANAGING YOUR RECORDS? 
MANAGING YOUR VALUABLES? 
MANAGING YOUR KEOGH'S? 
MANAGING YOUR IRAS? 


MANAGING YOUR MONEY" 
BY ANDREW TOBIAS. 
THE ONLY FINANCIAL 

SOFTWARE THAT DOES IT ALL. 





©1985 «MECA+ 285 RIVERSIDE AVENUE, WESTPORT, CT 06880 #(203) 222-1000 «For IBM PC, XT. AT, PC jr (256K), TANDY 1200HD, TANDY 1000 (256K), APPLE lle, Ic 128K Two Drives 
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Word Processing Editors 
$139 


FANCY FONT 
FINAL WORO 
MICROSOFT WORD 
MULTIMATE 
MULTIMATE 
AOVANTAOE 
OFFICE WRITER/ 
SPELLER 
PFS WRITE 
SAMNA WORD It! 
VOLK SWRITER: 
OELUXE 
VOLKSWRITER 
SCIENTIFIC 
WORD PERFECT 4.1 
WORDSTAR 
WORDSTAA 2000 
WORDSTAR 2000+ 
WORDSTAR PRO 
XYWRITE Il+ 


Datebase Systems 

ALPHA DATA BASE 
MANAGER I! 

CLIPPER 

CLOUT V2.0 

CONDOR il! 

CORNERSTONE 

OBASE II! 

KNOWLEDOEMAN 2 

PARADOX 

PC FOCUS 

PFS: FILE/PFS: 
REPORT 

POWERBASE 

QUICKCODE Ii 

GUICKREPORT 

R DASE $000 

REFLEX 

REVELATION 


Spreadsheets/ 

Integretad Peckeges 
ELECTRIC DESK 
ENABLE 

FRAMEWORK 1 
JAZZ 


LOTUS 1-2-2 
MULTIPLAN 
OPEN ACCESS 
SMART SYSTEM 
SPREAOSHEET 
AUDITOR 

SUPERCALC 3 
SYMPHONY 


Graphics 

BPS BUSINESS 
GRAPHICS 

CHARTMASTER 

CHARTSTAR 

OIAGRAM MASTER 

EXECUVISION 

ENERGRAPHICS 

FREELANCE 

OEM ORAW 

GRAPHWAITER, 
COMBO 

IN-A-VISION 

MS CHART -NEW 

OVERHEAD 
EXPRESS 

PC DRAW 

PC PAINTBRUSN 

PFS: GRAPH 

SIGNMASTER 


Project Management 
HARVARO TOTAL 
PROJECT MANAGER 
MICROSOFT 
PROJECT-NEW 
PROJECT SCHEDULER 
NETWORK 
SUPERPROJECT 
TIMELINE 2.0 


Desktop Environmente 
OESK ORGANIZER 
OEM DESKTOP 
SIOEKICK 


Communications/ 

Productivity Tools 
CROSSTALK 
CROSSTALK MKIV 
PROKEY 
KEYWORKS 
RELAY GOLD 
REMOTE 
SMARTEARM 
SMARTCOMII 
SUPERKEY 


Stetistics 
‘SPSe/PC 
STATPAK-NWA 
STATPAC- 

WALONICK 
SYSTAT 


Professionel Development 
LIOHTYEAR 
THINK TANK 


astatesss 


3s 


3 
33 


Longueges/Utiiities 
CONCURRENT 00S 
a6 C COMPILER 
OR FORTRAN 77 
FASTBACK 
LATTICE C COMPILER 
MARK WILLIAMS C 
MICROSOFT C 

COMPILER 
MS BASIC COMPILER 
MS FORTRAN 
NORTON UTILITIES 
QUICK BASIC 
TURBO PASCAL 
MENIX 


Accounting 
BPI 


GREAT PLAINS 

1US EASYBUSINESS 

ONE WRITE PLUS 

OPEN SYSTEMS 

PEACHTREE 

REAL WORLD 

STAR ACCOUNTING 
PARTNER 

STAR ACCOUNTING 
PARTNER I! 


Hardware* 


Display Boerds 
AST PREVIEW 
EVEREX EOGE 
EVEREX GRAPHICS 
OGE 


El 

GENDA SPECTRUM 

WERCULES GRAPHICS 
CARO 

HERCULES COLOR 
CaAD 

PARADISE MODULAR: 
ORAPHICS 

PARADISE 
MULTIDISPLAY CARD 

SIGMA COLOR 400 

ST@ CHAUFFER 

TECMAR ORAPHICS 
MASTER, 

TSENO ULTRA PAK 

TSENG ULTRA PAK-S 


Multitunction Boerds 
AST ADVANTAGE 


$380 
AST 9 PAX PLUS (64K) = $229 


AST 9 PAK PLUS (304K; 

GOLD OUAOCBOARO { 

TaD BLOSSOM 

okeHto BLOSSOM 
(384K 


te] cHIb PC TURBO 


aes, $6 

RSYST TIME SPECTRUM 

pel 199 
RSYST TIME SPECTAUM 
384K $249 


OGADROARO (OK $199 
SUABEOARD (38 K) $219 


SILVER OUAOBOARD 
ri 
CMAR CAPTAIN 
ri 
CMAR CAPTAIN 
TecMan 
;CMAR JR CAPTAIN 
lien 
CMAR WAVE (64K) 
Emuletion Boards 
AST $251-11 
AST 5251-12 
AST BSC 
AST SNA 
oa 2789 Plus 
IAMALINE 
Networks 
AST PC NET 
CORVUS NET 


ORCHIO PC NET 
3com 


Mess Storage/Backup 
eee STREAM 60 TAPE 
toweda BERNOULLI 

BOX-NEW! 
IRWIN 3104 10MB TAPE 
(ExT) 
IRWIN 1100 10MB TAPE 
nt 
MAYNSTREAM 60MB TAPE 
1 


$1199 
moUncrain ORIVECARO 
10MB $789 


TALLORASS 
Ten OIC-60AT TAPE 


$2ts 


Monitors 
AMOEK 2108 
AMDEX 300/500 
AMDEK 600/710 
PRINCETON HX-12 
PRINCETON MAX-12€ 
PRINCETON 9R-12 
PRINCETON HX-12€ 
PRINCETON HX-9 
TAXAN 122 AMBER 
TAXAN 630/840 


Modems 
AST REACH 1200 
HAYES 1200 
HAYES 12008 
HAYES 2400 
TRANSNET 1000 
VENTEL 1200 
NALF CARD 
WATSON 


Printers/Ptotters 


$1 
$240/349 


seo 
$409 


BROTHER TWINWRITER a 


63 
OUME SPRINT 1145S 
bebe ee) 


TI955 
TOSHIBA P3S1 


input Devices 
KEYTRONIC 5191 
KOALA 


MICROSOFT MOUSE 
PC MOUSE W 
PAINTBRUSN 


Accessories 
CURTIS SURGE 
PROTECTORS 
DATASHIELO BACKUP 
POWER 


GILTRONIX SWITCHES. 

MASTERPIECE PLUS 

MICROFAZER INLINE 
(64x) 

TRIPPLITE BACKUP 
POWER 

256K RAM SET 

0067 MATH CHIP 


$100 
$129 
$129 


$Can 
$135 


#219 $249 


LOWEST PRICE 
GUARANTEE! 


We will match current 
nationally advertised 
prices on most products. 
Call and compare. 


free 


Diskette 

Library 

Case 

with your order a 


a ly 


Checks—allow 14 deye to cleer Credil processing—edd 3% COD orders—cash —_> 


TERMS 


M Oorcertitied check—edd §5 00 Shipping end hendling UPS surfece—edd $3 00 Ve 
per itam (UPS Blue $6 00 per item) NY State Residents—add eppliceble sales tan A 
All prices subject to chenge 


men) meee MON.-THURS. 9:00AM-8:00PM \_/ Soltline Corporation 
ua ane & FR 9:00AM-4:00 PM — P.O. Box 729, Brooklyn, N.Y. 11230 


TELEX: 421047 ATLN UI 
FAX: 718-972-8346 





No. 2 in a series. 


Quantum Sottware Systems Ltd. proudly announces QNX 2.0-— 
the Ultimate Distributed Network Opé System. QNX 2.0 is 
now avaliable for the IBM-PC, [IBM-AT, PG compatibles, DEC 


the competition can't even begin to promise for the future. 


QNX 2.0 integrates the Local Area Network architecture right 
into the heart of the operating system, at the fundamental level 
Of intertask communication allowing tasks to communicate 
with other tasks across the whole network. This 

means that any task (progranvapplication) may access ANY 
Sere gre ANY Get on the netarhs Wher ae 

artificial restricitone. Every PC pie he i) 
pas PCs without disks will automatically BOO’ 


QNX on the IBM-PC AT: 
QNX is the first Mu 


T over the 


8088 PC based systems, and 10 times faster than other mutti- 


tasking operating sysiems on the same processor, QNX le the 
ideal program development environment. 

os Computer Processor § Measured time 
QNX ™ IBM-PC AT 80286 480 usec 
XENIX TH Intel-286 60286 4,930 usec 

File Security: 

DIGGER wir vemien etl he comarca 


88 easily as they may be executed on the local work station. 
This allows pure processing elements (PCs without keyboards or 
‘@ispuaya) to be plugged into the network to be used as an 


Global Communications: 


Cost Effective Growth and Flexible Solutions: 


QNxX Is affordabie, and will work with the PCs you use today and 
those you will use tomorrow. You may mix and match different 
brand PCs on the same GNX with absolute ease. Muiti- 


QNX Products: 

QNX Operating System PC-DOS Emulator 

Full Screen Muiti-terminal Editor Electronic Mail 

Extended Utilities Electronic Teleconferencing 
C Compiler & 8086 Assembler Full Screen Menu Developer 
Basic Compiler leam File Utility 

Qbol (dibol) Compiler Networking Board 

Text OEM 


Processor Customization Kit 
Rea! Time Spelling Checker (to port QNX) 


Established: 
sold over 10,000 copies of its operating system during 


. Quantum 
, 1984, into all business systems environments, to developers of 
’ real time applications, government and educational systems, to 
ties and research 


software developers integrators, 


EMRE 6 2 Names F) Ut mee Butler Yymmee Lik Ofte © 8 tamed i Orem! Cone UN > dommmmeaen St nt emmy Steet asta 


CIRCLE 392 ON READER SERVICE CARD 





SPECIAL THIS MONTH 








SOFTWARE 
ASHTON TATE 
Framework 11 $389 00 
GBASE Il . $299 00 
GOBASE Ill. $369 00 
Frames 
Turbo Pascal 30 $49 99 
Superkey .. - $4499 
Sidetuck (Unprotect o $59.99 
Retlex a 2 ne $64 99 
Cerraat owt 
Copy ll PC-Backup $29.99 


Continental Sottware 
Home Accountant Pius $79.99 
1st Class Mail . $79.99 


Chartmaster -$229 00 
Signmestar. . $169 00 
Qiagram Master. $219 00 


FIFTH GENERATION 


Fastback $109 00 
FIRST STEP 
Golf'e Best . $3499 
ENERTRONICE RESEARCH 
Energraphica/Piotter $289 00 


FUNK SOFTWARE 
Sideweys. 


@ Harvard Software Inc. 


$39 99 


Harvard Project Manager $209 00 

Total Project Manager $269 00 

Please (Date Base) $199.00 
go fm 

PC Peintbrueh $89.99 

PC Mouse/Pannt... $139 00 

mrFoconm 

Cornerstone $269.00 
GIFENREE 

Volkswrter Deluxe $159 00 

LIVING VIDEO TEXT 

Think Tank . $109.00 

Reedy $64.99 
@Lotus 

Symphony.. $429 00 

1-2-3 20 . CALL 
mec’ 

Menage Your Money $109 00 

BEB itecratre 

Easy $119 00 

WordStar 2000+ $299.00 

WordStar Professional ., $299 00 

WordStar Protessional Pack 
wiGL Qemo SEE SPECIAL 


KEYTRONIC KB-5150 
IBM-PC Keyboard 


$9999 


WORDSTAR Professional 
w/GL Demo 
















FOR IBM 


FAiBase 4000 $249 00 
FABese 5000 $389 00 
Clout 2.0. $129 00 
MICROSOFT. 
Fight Simulator $39 99 
MultiPian -- $129 00 
Microsoft Word .. $229.00 
Microsoft Project.... -- $159 00 
Micresoft Chart $159.00 
Microsof Mouse . $139 00 
nes 
Crosstalk XVI .. $89.99 
Crosstalk IV $149 00 
Remote $89.99 
MaltiMate 
Multi Mate $249 00 
Advantege $299.00 
dust Woe . $9499 


Cia 


Peachtext 5000 . 


arenes 


$169 00 


Norton Utilities (IBM) $5999 
sm 
File/Graph/Plan (ae) $79.99 
Report . $7499 
Write/Proot combo $79.99 
Fust Success $189 00 
Professional Software 
PC Plus/Tha Boss $249.00 
Pro Key . $89 99 


SOFTWARE GROUP 


Enable $339 00 
SORCIM/IUS 
MICRO SOFTWARE 
Accounting 
AP/AR/GUINIOE ee.) $209 00 
Supercatc ttl $199.00 
EasyWniter ll Syatem... $199.00 
Super Project $199.00 
sri 
Qpen Access . $379 00 
SSiSottware 
Word Partect 41 $219 00 
SUSLOOIC 
Jet $39 99 
File Manger (IBM) $3999 












| 
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PC COMPATIBLES i ==St 

IBM PC se 

IBM-XT =—f-h—— 
IBM-AT +" 





SYSTEMS 






Configured te your 
specifications. 
Call for tha prica and 


lability of your 
systam requiramants. 


as 







































Safan (7300) CALL 
0 Call db SPERRY 

compaq Sperry:HT As Low As $1749.00 
Portables CALL Sperry-IT As Low As $2699 00 
Desk Pros. CALL Call for Specie Configurationt 
AT286 CALL coro 

RAFARO 
cP. 2000 Potabaa CALL PPC400 Dual Portable $1289 00 
PPCXT 10 meg Ponebte $1969 00 

ITT XTRA ITT PC40022 Dual Desktop $1389 00 eee 
256K 2 Dnve System CALL PC400-HD2 10 meg $1989 00 [RSs 


256K. 10 meg Hard Onive SystemCALL — 
XPS, 20 meg .CALL od E—— fires) 
@sanvo PC-138 Senes = 
MBC 550-2 Single Onve CALL PC-148 Series — 
MBC 555-2 Duel Drive . CALL PC-158 Senes ——— 
675 Poniable CALL PC-160 Series —- 
880 Desktop . CALL PC-171 Senes —s 
775 Portabla CALL AT-200 Senes = 
a 
r\ed a5tei 113) _— 





MEMORY CHIPS KENSINGTON 


MICROAWARE 

4164 RAM Chips. (e0)$159 Master Piece $99.99 

128 RAM Chips (2a) $599 raster Prece Plus $119 00 
256 RAM Chips {aa) $4.99 

CURTIS 
KEYBOARDS Side Mount $S-1 $1999 fs 

Qamond SP-1.. $39.99 

key tronic Emerald SP-2. $44.99 

KB5150/K85151/KB5151dr CALL = Sapphire SPF-1.... . $59.99 

KBSIS2B/KBSISWKBS149r = CALLS luby SPF-2.. $69 99 


K 


MULTIFUNCTION CARD 



















HL } 





























as MYLEX 
Rampage $369.00 Tha Chairman $469 00 
Six Pack Plus $219 00 
Mege Plus I. $289.00 PERSYST 
VO Plue $139.00 Bob Board $ase.00 
Adventege - AT $3900 Mini Mono. $159 00 
Greph Pak (64K) $599 00 a 5 
MonoGraph Plus $399 00 PARADISE 
Preview. Mone.<s $299 00 Color/Mone Cerd $159 00 
PC Net Carde $379.00 Modular Graphics Card $279 00 
Multi Displey Card $219 00 — 
$251/11 On-line $669 00 Five Pack C.$ 313200 a 
—o —> © 
dea se SS , 
JAMA 3270 $879 00 i—a «_# 
IAMA Print $999.00 «C040 400 Princeton. 347900 —=aaA "ss 
IAMA Smart Alec $779 00 
TECH AR 
=SEVERER- Captain - 64 $199.00 
Edge Card $26900 Captain Jr 128K $199.00 
Graphics Edge $289 00 Graphics Master $468900 
Magic Cerd II $169.00 
” QDR 
HERCULES Quedport-aT . . $119.00 
Graphice - $299.00 Libarty-AT (128K) $349 00 
Color. i $159 00 The Gold Quadboard $44900 
The Sitver Quadboard $239 00 
[BEAssociates Expended Quadboard $199 00 
5251 (on line)... $589.00 Liberty-PC $303.00 
QuadSpnnt $499.00 
INTEL Quadtink $399 00 
PCNC8087 SMHz QuadColor $199 00 
PCNC8087-2 6 MHz. CALL QuedJr Expaneion Chassie $399 00 
PCNC80287 BMHz OF Expaneion Chassis Memory $189 00 
1010 PC-above board pes Chronagraph $73:99 


2010 AT-abova board 


Parallel Interface Board $64 99 





in 
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THE CMO ADVANTAGE 


THE BEST PRICES! 

Next day shipping on ail in stock 
tems, 

Free easy access order inquiry. 


Orders from outsida 
Pannsyivania save stata salas 
tax. 


Free technicial support with our 
factory trained technical staff. 


» Thare is no limit and no deposit 
on C.O.D. ordars. 


 Thare's no extra charge for 
using your credit card Your card 
ta not charged until we ship. 


» No waiting period for cashiars 
checks. 


« We accept purchase orders from 
qualified corporations. Subyect to 
approval. 

Educational discounts availabla 
to qualified institutions. 


» FREE CATALOG MEMBERSHIP. 


ORDER LINE 


CALL TOLL-FREE 
1-800-233-8950 
CUSTOMER SERVICE 
& TECH SUPPORT 
1-717-327-1450 


Dept. B101 
MAILING ADDRESS 


Computer Mail Order 
Dept. B101 

477 East Third Street 

Williamsport, PA 17701 


MEMBER DIRECT MARKETING ASSOCIATION 
CREDIT CARDS 
VISA wonsroey) 
op 


‘SHIPPING. 


Add 3%, minimum $5.00 shipping 
and handling on all ordars. Larger 
shipments may require additional 
charges. 

All items aubjact to availability and 
pnce change. 

Returned shipmants may be sub- 
ject to a restocking fee. 


CANADIAN ORDERS 
1-800-268-3974 


Ontano/Quebec 


1-800-268-4559 


Other Provinces 


1-416-828-0866 


in Toronto 
TELEX: 06-218960 


2505 Dunwin Drive, 
Mississauga, Ontarip 
Canada LSL1T1 
All prices shown are for U.S.A. 

orders. 
Call The Canadian Oifice for 
Canadian prices. 


DRIVES 
HARD 


10 meg internal (IBM)............ 
20 meg tnternal (IBM). 


i-weGa- 
10 meg Bernoulli Box . 
20 meg Bernoult: Box 


25, 35, 50, 80 meg (PC) 
from $1499.00 


IRWIN 
Tape Backup . 


=ZEVERE X— 
80 meg internel tape backup. $629.00 


FLOPPY 
Tandon 


320K 5%" 


Teac 
320K S¥%"° 


MODEMS 

Mancnor 
Volksmodem . 
Volksmodem 300/1200 . 
Signelman Express 
Lightning 2400 Baud 


Mayes 
Smartmodem 300 
Smerimodem 1200... . 
Smanmodem 12008 
. $599 00 
wove $89 99 
~-» $199.00 
$309.00 


1200 Interna! w/softwere 


40 


Reach 1200 Beud Half Card. $399 00 


$199.00 


Quadmodem I 
300/1200- 
300/1200/2 400 


Microlazer 
Efezer (Epson). . 


from $139.00 
from $7999 


DIGITAL DEVICES 


Pnnter Buffer 16K $7499 


GRAPHICS 


| JC 1460 Color AGB .. 


MONITORS 


300 Amber. . ‘ 

310 Amber IBM-Plug.. 
Color 300 Composita. 
Color 500 Compasite/AGB 
Color 600 HiRes (640x240). 
Color 710 Long Phosphor. 
Color 722 IBM Enhanced... 


NEC 
JB 1270 Green . + +» aa) $99.00 
JB 1275 Amber. 
JB 1280 G TTL/1285 A TTLiea } $139.00 
JC 1225 Composite Color. .....$179.00 
» $269.00 


JC 1410 Color AGB... $669.00 


HX-12 12” AGB. . 

HX-12E Enhanced . 

SR-12 Hi-Rae. 

SR-12P Enhanced i se 
@ TAXAN 

115 12” Green Mono.. c 

118 12” Amber Mona .. 


122 Amber TTL....-...- 
810 §10x220 AGB .. 
620 640x200 AGB..... . 


8410 Quedchrome Il .. 
8420 Amberchroma 
8500 Quad Screen... 


ZVM 1220/1230... .. 
ZVM 1240 IBM Amber. 
ZVM 131 Color... 
2VM 133 AGB/Color., 
ZVM 135 AGB/Color. 
ZVM 136 AGBColor .. 


DISKETTES 


maxell. 
av" SSISD.... rs 
B¥A" DSB... ese 
5¥6"" MO-1 w/Hardease 
5%" MD-2 wiHardcase ... 
5¥6" MD-2-HD for AT.. 


A Verbatim. 
sv" SS/OD. * 
5%" DS/OD 

Disk Analyzer. . 


Elephant 3%° SS/DD. 
Elephani 5%" SS/SD 
Elephant 5%" SS/DD 
Elaphant 5%" DS/DD . 
Elephant Premium DS/OD 

TBM 
5¥a" DS/DD Fioppy Disks 

(box ol 10). 


DISK HOLDERS 


INNOVATIVE CONCEPTS 
Flip-in-File 10. . 
Fip-in-File 50 
Fip-in-Fie 50 wilock. 
Flip-in-File (400/800 ROM). 
Fiip-in-Fila 100 

AMARAY 

50 Disk Tub 5%" 
30 Disk Tub 3%" 


- (ea) $99 99 
$149.00 
$249 00 
$429.00 
$459.00 


PRINTERS 
Canon 


MSP-10 (80 col) 
MSP-15 (132 col) 
MSP-20 (80 col.) .... 
MSP-2§ (132 col.) .. 


C.ITroH 


Prowriter 7500... . 
Prownter 1550 .... 
Starwnter 10-30.... 


corona 
Lazer LP-300 


DIABLO 
D25 Daisywheel 
635 Datsywheet 
DSOIF Dersywheel... 


Gasywnier 
EPSON 


Homewriter 10, LX-80, LX-80. 

FX-85, FX-185, AX-100, JX-80. .... 
OX-10, DX-20, DX-35, LO-1500.... 
$Q-2000, Hi-80, HS-80, AP-80 .... 


aSlsker 
6000 Letter Quality 
8100 Letter Quality. 
6200 Letter Quality 
6300 Letter Quairty 


2000. 


FA RIPIL MC Oe HT eo 
808 Dot Matnx 100 cps. 
1080 Dot Metrix 100 cps. 
1380 Dot Matnx 130 cps... 
1385 Dot Matrix 165 cps... ..... 


NEC 
8027 Transportable... = 
3500 Series... neces 
6800 Series 
ELF 360.. ca 
Pinwnter 560 24 pin... 


OKIDATA 


182, 183, 192, 193, 2410, 84... .CALL 
Okimete 10 (Specify C64/Atari)$189.00 
Qkimate 20 (IBM)....... CALL 


KX1001 
Kx1092 
KX1093.. 


t SILWER-REED 
500 Letter Quality $279.00 
550 Letter Quality $419 00 
770 Lettar Quality $759.00 


stor 
SB/SO/SGISA 
Powertype Letter Quality 


Texas Instruments 
Taso... -$529 00 
TI6SS w+ $639.00 
TI865.... . a . $799.00 

TOSHIBA 
1340 (80 Column). 3 
P341 (132 Column) ... 
P351 (192 Column).. 


-CALL 
CALL 








ITS NOT 
HOW HARD YOU WORK. 
ITS HOW MUCH 
YOU GET DONE. 


here's an odd contradiction 

built into most database 

software. Most of the fea- 

tures that make it powerful 
enough to do the job make it a real 
struggle to use. 

But at Microrim® we've never 
thought it makes sense to do things 
the hard way. That's why we're intro- 
ducing R:base™ 5000. With a brand 
new feature that lets you create pro- 
grams up to ten times faster. 








CLIENT DATABASE MENU 
1 Addactient master list 

2 Change achient master record 
3 Delete a chent master record 
4 Print client report 

5 tnit. 











PRODUCTIVITY: 
R:base 5000 vs. dBASE III 


Using R-base 5000 and dBASE JI1,™ 
we built this menu and linked it to its sub- 
routines. The resulting applications were 
equivalent. The effort required wasn't. 
R:base 5000 | dBASE III 
Keystrokes 434 6588 
Command Lines 47 244 
ey 
rece DE 


* Your actual time may vary depending on skell level 


THE APPLICATION EXPRESS.™ 
WHAT A DIFFERENCE. 
Since the Application Express 

automatically generates programming 

code, it can give you the tremendous 
advantage we've documented in the 





























attached chart. If you've never pro- 
grammed before, these automated 
steps can make all the difference 
between getting the job done and giving 
up completely. And if you're an experi- 
enced programmer, the Application 
Express can give you ten to one pro- 
ductivity gains. Of course, R:base 5000 
also gives you the powerful procedural 
language and report writer it takes to 
create highly customized applications. 


SEE FOR YOURSELF: 
1-800-547-4000. 

If you believe in common sense 
as much as we do, you won't take our 
word for it; you'll get your hands on 
a copy and make up your own mind. 
And that's just what we'd like you to 
do. For only $9.95 (plus shipping) we'll 
send you a mini-version of the product 
that lets you build real-life applications. 

Just call 1-800-547-4000 and ask 
for Dept. 895. From Oregon, or out- 
side the US., call 1-503-684-3000, 
Dept. 895. We'll send your copy right 
out. If you'd like to see R:base 5000 
today, head straight for a leading soft- 
ware store or computer dealer. If you 
own R:base 4000, ask your dealer 
for a trade-up kit. 

We'll show you how easy it is to 
get a handle 
on your work- 
load. When 
you've got a 
progam that 
does things 


your way. HG l 
aw Ky Go) 







R:BASE 5000 


FROM MICRORIM 
IT ALL COMES DOWN TO COMMON SENSE. 


BASE Ill is a trademark of Ashton Tate 
























SSS SS 
SENSE IN DATABASE MANAGEMENT 
NUMBER ONE IN A SERIES. 


on service because of the low ee 


COMPAG’ 


COMPAQ® 
256K, 360K floppy, 
10MB hard drive 


256K, 360K floppy, 
20MB hard drive 
COMPAQ® DESKPRO 
256K, 360K floppy, 10MB hard drive, 
Compaq duo mode monitor 
256K, 360K floppy, 10MB hard drive 
10MB Tape back up, duo mode monitor 
For 20MB Systems add $209°° 


COMPAQ® 286 COMPUTERS 
Compaq Desk pro 286, 640K 
1.2MB floppy, 42MB Priam hard drive 


Compaq Desk pro 286, 640K, 
1.2MB floppy, 59.8 Priam hard drive 


Compaq 286 Portabie, Caii for Custom Configurations 


TURN 1 IBM-PC INTO 4 


Tum your IBM PC or XT into a true Multi-user system with Multi-PC. 
p to 4 users can share a single PC, running the same or 
different software all under PC DOS. Ideal for 
the small office. Call for low price. 


INTERNAL HARD DRIVES FOR IBM PC AND XT 


Internal ¥z height hard drive, complete with controller card, 
ready to Insteli. 1 yeer warranty. 


PORTABLE 
$2495 


$2650 


POWER BASE SYSTEMS 
Power Bese 2.1............ 199.95 


PROGRAMMER'S CORNER 
Lattice-C Compiler ......... 
P-Fix 86 Plus Debugger . 
Morgan Prof. Basic .... 
Lattice Windows..... 









Panel for Lattice-C ... 
P-Mate Text Editor ... 


EEUU Ti bor omcerecrnn 

[ral fal ts emma caer 

X-Trieve .... 

Mark Willlems C...... 

QUATERDECK 

DOSQic ices s s mee pqtme cers oc 429.95 
ROSESOFT 

Prokey’S/0)y.\o.Sateveysvei csr 2 69.95 

SORCIM 
Supercale 3 Release 2...... 189.95 


Super Project . ........... 199.00 


SOFTWARE PUBLISHING 
PFS FILE. .84.95 PFS Graph 84.95 
PFS Report 79.95 PFS Write .84.95 
Harvard Total Proj. Mgr. ... .294.95 





Jan. 14, 1986 

Word Perfect she ie . -229.00 
STARBRIDGE TECHNOLOGY 
Sterbridge DOS............. 39.95 
THE SOFTWARE GROUP 
Enable Vers. 1.1........... 319.95 
VM COMPUTING 
Railay Communication ....... 99.50 
WARNER SOFTWARE 
Oesk Organizer... .... . 89.95 
2SOFT 

PC-Paintbrush.............. 59.95 


GRAPHIC SOFTWARE 


DECISION RESOURCES 
ChartMaster 
SignMaster 
Diagram Master . 


GRAPHICS COMMUNICATION 
Graphwriter wiextension . 329.95 
Freelance 

ENERTRONICS 
Energraphics.... 
Plotter Option 


- 188.95 


IBM PCjr. CORNER 


KOALA Koala Pad Touch Tablet for PCjr. with software ..... 8gqes 
TECMAR PCjr. Captain 128K w/Parallel Port .. 


10mMB $395°° 


ALPHA 





20mB $49 5°° 


LIVING VIDEOTEXT 

















Keyworks “TOP RATED”... . 49.95 Think Tank (req. 256K}. . 99.95 
ASHTON TATE Reedy vos ee. 59.95 
D base ll....... 259.55 
i LOTUS DEVELOPMENT CORP. 
Lotus. .... ......., In atore only 
BORLAND MECA 
Turbo Lightning .... ...... 59.95 Maneging Your Money . . 99.95 
Turbo Pascal 3.0........... 36.50 
Side Kick (protected) ....... 29.95 MENLO PARK 
Side kick (non-protected).... 44.95 In Search... wee 299.95 
Super Key ................. 36.50 MICRO PRO 
Ce ee ee ce $5 Wordststar Pro Pack ....... 229.95 
Se |” ee ae Wordster 2000.. ..... 
BREAKTHROUGH Wordstar 2000 Plus 
Time Line Project Mgr. ..... 239.00 
i MICRORIM 
Time Line Project Mgr. 2.0 . 289.00 RBase 939.95 
eS COMPUTECH New! Clout 2. 0. . 139.95 
New! Pony Express XL ..... . 
jew. ny Express XL 149.95 MICROSOFT 
FISCHER INNIS Chart . see Call 
Watchdog Security Program . 239.95 Naw! Flight Simulator . . 34,95 
(Requires hard drive) Multiplen .. . 5 .- 119.95 
FOX & GELLER Word 201 .. .. ... 248.95 
Project: sc 2... sem ca R Call 
Quickcode IIl.............. 149.95 Access Call 
Quick Index.............. O05 . fe 
Quick Report.......... ... 149.95 MICROSTUF 
Outil tl #0 Base Il. . .....49.95 Crosstalk XVI 3.6... , 99.95 
FUNK SOFTWARE Remote .......... . 108.95 
Sideweys 30.... ... 39.95 MONOGRAM 
GNP Dollars and $en$e wiforecest 109.95 
(oo) ee oe ay ee Pee 349.95 MULTIMATE 
Multimete Version 3.3 .. 229.95 
INFOCOM A 
Cornerstone 259.95 Multimate Adventage.... . 287.50 
NANTUCKET 
INNOVATIVE SOFTWARE 
Smart Software System. ... 449.00 Clipper f/D Bese Ill..... ... 394.95 
KOALA OFFICE SOLUTIONS 
Executiva Prasentation ...... 95.00 Ofticewrlter/Speller 249.00 
LIFE TREE PETER NORTON 
Volkswriter Deluxe ......... 189.95 Norton Utilities 3.0...... 49.95 


Computers and Business Equipment 


67 W. 47th St. ¢ 115 W. 45th St. 


NYC CA LIC. # 800189 / 691860 NYC CA LIC. # 800191 


116 Nassau St. ice te Sone 


Computar Annax eround tha cornar, 39 Ann Street 
Mail Order Address: 36 E. 19th St., New York, N.Y. 10003 








‘smrceat 1-212-260-4410 
ourorsmre 1°800-221-7774 mi 
NASSAU STREET STORE 48th and 47th ST. STORES 
1-212-608-6934 1-212-398-1410 


Store Hours: Sunday 10-4, Mon. thru Thurs. 9-6, Friday 9-2 


e No surcharge for credit cards 

¢ Prompt and efficient service 

¢ Knowledgable and experienced 
sales staff. 


We accept MC, Visa, American Express & personal checks (no delays if 
epproved). Minimum shipping and handling *5.95. Softwara found to be defec- 
tive will be replaced immediately. Defective hardwere will be repaired or replac- 
ed at our discretion within the warranty period of manufecturer. Defective itema 
must be sent to 36 East 19th Street, New York, N.Y. 10003. Att: Servica Dept. 
Prices herein ere for meil and phone orders only. Store prices may differ. Some 
items are subject to avellability. Due to manufacturers prica fluctuations, the 
prices may change beyond our control. This ad supersedes all previous PC ads. 
Not responsible for typographical arrors. 

Keep in touch with the latest Items on the market and our up-to-date sale prices 
by cheering ou weekly ads In the National editions of the N.Y. Times end Wail 

reet Journel. 


1OM* Is a registered trademark of intomational Business Machines Inc 
Compaq" is a registered irademark of Compaq Computer Corp 


dan. 14 
Sub. Nov. 14 
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Where you don't have to sacrifice 


HARDWARE 


DISK DRIVES 


TANDON TM-100-2 DS/DD 


disk drive. .............. 104.95 
TEAC 55B ¥% Haight DS/DD 
disk drive 55B............ 98.50 


HARD DISK DRIVES 


HIGH SPEED 
INTERNAL HARD DRIVES 
FOR IBM AT 


Complete with software, 
Mounting rails & Instructions. 
30Msec Average Access Time. 
1D-40AT 51MB 

OMB format = « $1295 
(60.8MB format)... .° 1495 


PRIAM 
HIGH SPEED INTERNAL 
HARD DRIVES for IBM XT 
simiitt CONTROLLER 
(42MB formatted) 2 oe $1495 
72M 


(98MB formatted) .. . 81695 


INTERDYNE 
Internal 10MB tape backup 
for IBM PC/XT........... 395.00 


IOMEGA BERNOULLI BOX 
Naw! Dual 20 40MB....... 3695.00 
20 MB (2:10 MB In cabinet) .2389.00 
FIXT Autoboot ROM f/PC only 89.95 


RODIME 
10MB 31%" shock mounted hard drive, 
Complete with controller... .519.95 
TALLGRASS 
Hard drive aub systam with pee 


Naw! 7G-5025 ............ 
includes intarfaca card tor ion 7 


TAPE BACK UP SYSTEMS 


Everex 45/60 Internal mr, an. .895.00 
Tecmar QIC 60H 


Extamal o7.an.......... 1495.00 
DISPLAY CARDS 
AST 
Preview ................ - 269.00 
EVEREX 





PARADISE 
Modular Graphics Card ..... 250.95 
SIGMA 
Color 400T fiTaxan 440/640 . . 499.00 
Color 400 I/Princeton SR-12 . 499.00 
TECMAR Graphics Master . .469.00 
MEMORY 
EXPANSION CARDS 
AST RESEARCH 
AST 6PACK PLUS 64K ..... 229.95 
AST 6-PACK PLUS 384K .. . .239.95 
For game port option add 34.95 
INTEL 
Above Board........ in Store Only 
ORCHID TECHNOLOGY 


Conquaat (EMS) (K with parallel/ 
serial and clock ......... 279.95 





PC Turbo-186 w/Deughterboard579.00 
PC Turbo-186 w/Daughterboard 
& 8087° aupport board ...749.95 
* 8087 optional 
QUADRAM QUADBOARD 
Naw! Expanded Quadboard 
G4k ..... 200.95 384K ..... 219.95 


TALLTREE SYSTEMS 
J RAM.2 wiparaliel, serial & 
CIOCKI OMG tints. wah. < 249.00 
Naw! J RAM-3 256K........ 269.00 
For par. aar. clock add $120 * 
TECMAR 
CAPTAIN—64K............. 194.50 
CAPTAIN—3864K ........... 209.95 
MEMORY EXPANSION CARD 
FOR THE IBM AT 
TALL-TREE, TECMAR, 
OUADRAM, AST............. Call 
INTEL 


Intel 8087-3 for PC... 
Intel 80287 for AT 





LOCAL AREAN ETWORK 
AST PC Nat Starter Kit ..... 785.00 


AST PC Nat II Starter Kit ...795.00 
QUADRAM 
Ouadnet IX Master Kit..... 1195.00 
Ouadnet IX User Kit........ 589.00 
Ouadnet IX Wire Centar ... .269.00 
MODEMS 
ANCHOR AUTOMATION 
Volksmodem 12 AS-232..... 179.95 
Cable for PC, Compaq....... 11.95 
HAYES 


Smartmodem 1200 RS-232. . .389.95 
Smartmodem 12008 


with Smartcom il ........ 359.95 
Smartmodem 2400 Baud . . . .579.95 
NOVATION 


1200+ Internai Modem ..... 329.95 
1200 + External Modem... .329.95 





Novatlon 2400 Modem...... 549.95 
includas Mita soltware 
QUADRAM 

Ouadmodem |i wiCrosstalk 
XVI 3900/1200... 2.0.0... 6 299.00 
VEN-TEL 
PC % Card Modam4intarnal) 
wiCrosstalk XVI ......... 369.95 
1200 Plus-Externai 300/1200 . 969.95 
MONITORS 
PRINCETON 
HX-12 RGB Color ... - 449.95 
MAX-12 Amber TTL . 179.95 
GRAZ wos ccc s ccs . .879.00 
SR-12 wiScan Doubler ...... 795.00 
QUADRAM 
Amberchrome 12" Amber . .. 149.95 
TAXAN 
Naw! 640- ............. 4 


122-12” TTL - Amber .. 
127-12" TTL - Green 





AMDEK 
600 Color RGB ............ 399.00 
710 Color RGB ......... - 439.95 
New! 722 Color RGB 
(for EGA card)........... 499.95 


LASER PRINTERS 


APPLE Laserwriter...... 
HP Laserjet................. 





90-DAY ON-SITE SERVICE 


PLUS ALPHA KEYWORKS WITH 
IBM PC & XT WITH 10 OR 20MB 


HARD DRIVE SYSTEMS 
Tota! Value! $2391 


IBM PC SYSTEMS 


© IBM PC 256K © 10MB intemal 


‘hard drive © 360K floppy drive 


$2095 


* IBM-PC 256K © 360K floppy 
© 20MB Hard Drive 


$2250 
IBM XT SYSTEMS 


* IBM XT 256K © 360K floppy 
© 10MB VI hard drive. 


$2295 


© IBM XT 256K © 360K floppy 
© 20MB hard drive 


$2495° 


* IBM XT 256K © 360K Floppy 
* Priam 42MB Hard Drive. 


$3350 


PLOTTERS 
SWEET-P 6-pan plotter...... 795.00 
SWEET-P 1-pen plottar...... 295.00 
FLOPPY DISKS 
SS/DD oSs/DD 
KODAK 5%" (10 px) ..13.50 17.50 
IBM 5%" fapky... 6... ee. 26.95 
MAXELL 5%” ...... 13.95 17.95 
FUJI 54° (toprs..... 14.95 17.95 
POLAROID DS/DD .......... 14.95 
For quantity prices, pleasa call 
PRINTERS 
BROTHER 
HR-15 17 CPS 
HR-25 23 CPS . 
HR-35 36 CPS 


Tractor Feed f/HR-15, HR-25 . 124.95 
Sheet Feeder HR-15/25 ..... 199.95 


COMREX 
CR-3 23 CPS parallel ....... 389.00 
CR-IV 36 CPS parallel ...... $89.00 
EPSON 
CALL FOR OUR LOW PRICES. 
JUKI 
6100 16 CPS Lettar Quality... 
6300 40 CPS .............. 
NEC 
P-560 24 pin dot-matrix ..... 999.00 
8850 latter quality............ Call 
3550 letter quality 33 CPS. . .999.00 
NEC ELF-360.............. 415.00 
OKIDATA 


Call us for our low prices 
on all OKIDATA printers. 


PANASONIC. 
KXP.1091 © KXP-1092 © KXP-1093 
KXP-3131 © KXP-3151 
Call for our tow prices! 


SILVER REED 
EXP-550 19CPS ........... 409.95 





optional | 


JBM AT SYSTEMS 


© IBM AT 512K © 1.2 MB floppy 
© 20 MB hard drive 


$3895 


© IBM AT 512K © 1.2 MB floppy 
© Priam 42MB hard drive. | 


$4595 


© IBM AT 512K © 12MB floppy 
© 59.8MB Priam hard drive. 





EXP-770 36 CPS ........... 799.95 
Tractor Feed for EXP-550 .. .124.95 


TEXAS INSTRUMENTS 
855 with Tractor Feed 579, 
865 with tractor ........... 





TOSHIBA 
P.361. ce tee sca 049.00 
951 iparaiieliseial) ...... 1119.00 
tet tess ests 470.95 
HARDWARE MISC. 


AMERICAN POWER 








4890 AT....... 549.95 
DATASHIELD POWER BACK UP 
PC-200 200 watts .......... 295.00 

XT-300 300 watts .. Be 
AT-500 500 watta 
EVEREX 
Expansion Chaasla......... 699.00 
EXAN 
Gama Port.......... 
PK-5151 Prof. Keyboar 
IMSI 
Mouse w/Dr. Haio ll........ 109.95 
KEYTRONICS 
Naw! KB-5151 keyboard ... . 169.95 
KENSINGTON 
MastarPlece ............... 92.50 
KOALA 
KoalaiP ado... ay. cine cicsanane 99.95 
Speed Key System........ ..99.95 
MOUSE SYSTEMS 
PC Mousa with PC Paint... .139.95 


SOFTWARE 


FOR TITLES NOT LISTED 


HERE, PLEASE CALL US 
FOR OUR LOW PRICES. 





AST 
Advantage” 


witzex 9389 


Dynamics 


ATMF 599 


wii28K 


Goth cards include Serial, Paratle! 
Ram disk Spooler & Mamory 


Hercules 
MonoGraphics” 


$299 


Dynamics 
MonoGraphics 


$159 


Both cords display 1@M compatibis 
monochrome graphics on a mane- 
chrome monnor 


AST 
Six Pak Plus™! 
wissax °245 


Dynamics 


Plus $1409 


w64K 
Both carda include Serial Paralial, 
Clock/Catendar, Ram disk, Spooler, 
& Memory 


*DESKPRO 256K, 12 MEG, 
20 MEG HARD DRIVE 

®PORTAALE 256K, 1.2 MEG, 
20 MEG HARD DRIVE 


PORTABLE 

* 256K, 2-360K DRIVES 
* 256K, 360K DRIVE, 
10 MEG DRIVE 


DESKP' i zi 
* 640K, 360K DRIV! 
10 MEG DRIVE 2345 
* 640K, 360K DRIVE, 10 MEG 
DRIVE, 10 MEG TAPE 2940 
All Models Avatleble-C ALL 


IBM PC AT 
ENHANCED PCat 


* 20 meg 
Hard drive 


* 512K RAM 


1.2 MB 
Fioppy Drive 


$3777 


4495 
4495 
1949 


eRe 2449 


For Latest ip 
We Have Your Ci 


| and More! _ 


Fully OOS Compatible Eech system comes complete 
with Ready-to-Instell Herd Disk, Cebles, Controller, 
Menuel, Softwere, end Mounting Herdwere. 1 Yeer 
Werranty. Celt for quote on ferger hard disks. 


10 Meg 20 Meg 30 Meg 


$369 5469 °669 


ACCESSORIES 


GENEO SPECTRUM 319 
TEAC 360K 
POWER GUPPLY 

135W 


150W 
PRINTER CABLE 


Just call our 
Toli Free Number 
and tell us 
whet you're interested In 


Your 
Professionai Assistant 
wiil find the suppiier 
with the Lowest Price. 
We'll quote the 
Fully Delivered Price. 


Since all in — stock, we’il 
ship within 24 hours. 


(Overnight at Additione! Charge) 


Cashie 
transfe Ci U 
cherge tor MC/VISA AMEX and 
Diner's Club et 2 5% No tex except 
Texas 
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Brend Name Products. 
Best Price Guaranteed. 


al | products cerry et leasl 








MAKE THE Coenen ea 


Our Connection systems will solve your problem 
of trying to read and write diskettes or tapes from 
almost any computer system using your PC. 

The Diskette Connection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 5% inch, or 3% inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, S/1, S/3, S/23, $/32, $/34, $/36, and S/38. 

Our Word and Typesetting Connection programs 
use IBM standard Document Content Architecture 
(DCA-RFT) to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 


Our Tape Connection system will read and 
write IBM or ANSI standard 2 inch 1600 BPI 
magnetic tape. A full size 2400 foot tape can 
store a 45 MByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
IBM, NASA, AT&T, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 


This ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 


Box 1970 Flagstaff, AZ 86002 
(602) 774-5187 Telex 705609 


. FLAGSTAFF ENGINEERING 
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A NEW SOLUTION from 
MicroComputer Accessories, Inc. 





§ ‘ae “L2ONIC= Holmes, it’s 
: criminal—these 


ts, ~ & 
ye a Oo i “sloppy disks” 
| of a) all over the 


-ij “a - desk! How can 
I J =» == we keep them 


secure and dust-free and still have access 
to the active ones? 
























Mystery solved, Watson. This new 

50+ 4 Locking Disk File provides a 
locking, smoked plastic enclosure for 
up to 50 5%” diskettes, pius an open, 
up-front, instant access, swap-rack for 
4 diskettes. Let me call your attention 
to the built-in handle, and the adjust- 
able dividers with adhesive labels. Note 
the rear storage pocket for extra labels. 


By Jove, Holmes, open and shut simulta- 
neously! It's perfect for those powerful 
integrated, multi-disks systems—and 
no one’s thought of it before! Holmes, 
you never cease to amaze me. 


Elementary, my dear Watson. 


MicroComputer @& 
Accessories, inc. Sil 






oa 4 


USA: PO, Box 3725, Culver City, CA 90231, Telephone 213/641-1800, EUROPE: Rue de Florence 47. 1050 Bruxelles, Belgique. Telepbone 02/538. 61.73. 
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Built-in carry handle 
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j LETTERS TO PC MAGAZINE ~ 


hanced Graphics board and monitor and 

switching will be ancient history. 
Michael Trombetta 
Manhasset, New York 


John Dickinson replies: 

I'm glad you're enjoying the Progrom- 
ming columns. DOORS con eosily be 
modified so it doesn't copy the old screen 
to the new one or check whether the color 
screen is in grophics mode. Just follow 
the comments in the source listing ond 
you'll see whot lines of the original pro- 
grom to remove. By the woy, DOORS | 
works fine with on EGA. 


What’s in a Name? 
In the October I5th From the Editor's 
Screen column (PC Mogazine, Volume 4 
Number 21) Bill Machrone said he has a 
program from IBM called DTREE. | know 
the program he is talking about because I 
bought it too, but it is called TREED. | was 
mentioning this to a friend of mine and he 
told me about a program he uses called 
Direc-Tree from Micro-Z Co. On the disk 
it is called DTREE. He says it does a lot 
more than my TREED. Which one is Mr. 
Machrone talking about? 

Brenda Wallen 

San Pedro, California 


Mochrone does use TREED to get o dis- 
play of his directory structure. DTREE 
does quite a bit more than TREED, but it’s 
not the cheap IBM utility he meont.—Ed. 


Correction 

Lattice Inc.’s telephone number was incor- 
rectly listed in ‘Programming Makes 
Sense for Business,’’ PC Mogozine, Vol- 
ume 4 Number 22, page 152. The correct 
number is (312) 858-7950. 


How to Write to PC Magazine 

Do you have a comment, compliment, or 
criticism about something you've read in 
PC Mogozine? A question you'd like to 
open up to other readers? If you can, send 
it on disk to Letters to PC Magazine, PC 
Magazine, One Park Ave., New York, 
NY 10016. We are not able to answer let- 
ters personally. All letters become the 
property of PC Magazine and may be sub- 
ject to editing. We can’t print letters that do 
not include a name and address. a 
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Am misinterpreting the different num- 
bers they used, or are they, in fact, in con- 
flict with each other? 

Gene Maimin 
New York, New York 






Winn Rosch replies: 
Peter Norton’ s figures and mine are not in 
conflict. We were measuring different as- 
pects of hard disk performance. 

The speeds Norton quoted were 
achieved using a test that performed only 
sequential disk reads and did not take into 
consideration some important variations 
between hard disks. His measurements in- 
dicate only relative speeds in loading large 
files. 

My numbers were based on average ac- 
cess time, the ability of a disk drive to find 
a random byte on the disk. Mv speed re- 
sults are more comparable to what you 
should expect when performing disk-inten- 
sive chores like database sorts. 

In reality, how much faster one disk is 
over another depends more on the kind of 
use you put them to. The one imaginable 
conclusion | would draw is that the AT’s 
hard disk is faster than that of the XT! 



























Monochrome to Graphics 
lenjoy PC Magazine's Programming 
columns. John Dickinson’s DOORS pro- 
gram (*‘Try a Door, Not a Window,’ PC 
Magazine, Volume 4 Number 3) was in- 
teresting. but I have a slightly different 
problem. I develop graphic BASIC pro- 
grams on a monochrome monitor and run 
them on a graphics monitor. | currently 
use the BASIC programs listed in the 
BASIC manual to switch monitors, 
which is troublesome, so | was hoping 
the DOORS program would be helpful. 

Dickinson says that if the graphics 
monitor is in graphics mode, you don’t 
switch back to the monochrome monitor 
because the mono monitor doesn’t sup- 
port graphics. So why bother trying to 
copy one screen to the other? 1 would be 
happy with a switching program that left 
the graphics output on the graphics moni- 
tor and allowed me to switch back to the 
mono monitor to continue working on 
my program. Is that possible? 

If Dickinson intends to write such a 
program, he'd better do it soon, because 
in a few years we will all have the En- 
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Unprotected 
Software 
Makes the 
Best of Friends 


The Software Industry 
cannot afford this kind of 
friendship. Estimates show 
that companies like yours 
are losing half their sales 
to pirates. Imagine your 
software sales doubling 
this month! 


new 


For Hard Disk Protection 
@ Fixed Disk Locker 


For Disk Security 
High Level Security 
@ PADLOCK II DISK 
@ SAFEGUARD DISKS 
@ COUPON DISKS 


Low Level Security 
User Installable Protection 


@ PC-PADLOCK 


Why should your valuable data 
or useful software program 
become available in the 
Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING INC. 


3920 Ridge / Arlington Hts., iL 60004 
(312) 392-2492 
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Try It. 
Then Buy It. 
PC-Write.- 


A fast, full-featured word 
processing package for the 
unbelievable price of $10. 
Complete. You get a manual 
on disk, mail merge, split 
screen, keyboard macros, 
on-screen formatting, full 
printer support, and more. 


Try PC-Write for $10. 
Then register for $75 to get: 

¢ latest diskette 

¢ printed manual 

© two updates 

¢ phone support 

* newsletter 
Registration supports our 
“shareware” concept that 
keeps our prices low, and 
allows our development of 
PC-Write enhancements. 


Shareware means you can 
get PC-Write from a friend 
or user group to try, and 
give away copies yourself. 
Then register if you like it. 
No risk! 


PC Magazine 

Jan 15, 1986 

Read about 

PC-Write in 

“Word Processing Power", in 
this issue of PC Magazine. 
Watch for version 2.6 soon; 
it will have a new manual, 
automatic reformatting with 
proportional spacing, and 
optional easy-to-use menus. 


Order PC-Write Today. 
Satisfaction Guaranteed. 


YY (206) 262-0452 


219 First N. #224v 


=@ Seattle, WA 98109 


CIRCLE 379 ON READER SERVICE CARD 





NOW BETTER PRINT—QUALITY 
IS JUST A KEYSTROKE AWAY. 


LETTRIX. 


With LETTRIX™ your IBM ProPrinter, Epson, OKidata, 
IBM Graphics, Star Gemini, or Panasonic printer 
can print proportionally-spaced and microjustified 
letter-quality text directly from ali software. 
This entire advertisement is an acttual—size 
photograph of text printed from a word-processing 
program on a $300 Epson printer controlled by LETTRIX. 


Before: ABCDEFGHI JKLMNOPORSTUVWXYZabcdef 
After: ABCDEFGHIJKLMNOPGRSTUV WXYZabcdef 


LETTRIX resides in memory between your software and 
printer, responding automatically to justification, 
spacing, paging, margins, boldfacing, underlining, 
italics, gypscripts and ®UP€M scripts. You just print as 
you would normally from within your word-processor. 


“A fun program that is easy to use.” -- PC WEEK 
"The sharpness and clarity nearly equals that of an 
expensive daisy wheel printer.” -- THE NEW YORK TIMES 
"Surprisingly low price.” -- BOARDROOM REPORTS 


“"LETTRIX is the top of its class." 


-- Ronni and Harry Geist, PC PRODUCTS, August 1985 


Design your own typefaces, or use the 20 included: 
Broadway, Courter, OIl60 English, Art Meco, 
GUTLINE, KECK MKE, Engraved, S044 dwemue, 
WESTERN, ChAtceW, Roman, BANKER, Gothic, 
Prestige, Folio, ORATOR, OCR-A, the entire IBM 
mathematical/line-drawing character set, as well as 
Frangais, Espanol, Pyccum and ‘EAAnviKos. 


You can control LETTRIX features either by accessing a 
menu that pops-up over your current software, or by 
placing simple single-character commands in your text. 


For fastest delivery, charge LETTRIX to your VISA 
or MasterCard by dialing (8OO) 351-4500. 
LETTRIX™ costs just $982 We pay all shipping. 


SIXTY-DAY MONEY-BACK GUARANTEE. NOT COPY-PROTECTED. 
Call and mention this magazine for a free print sample. 
LETTRIX requires an IBM PC, XT, AT, or compatible with 
SOKb of free memory, and DOS wergion 2.0 or greater. 


HAMMERLAB CORPORATION 5700 ARLINGTON AVENUE 
(203) 776-5699 RIVERDALE, NEW YORK 10471 


CIRCLE 303 ON RF ADER SERVICE CARD 





LETTERS TO PC MAGAZINE 





also recommend commercial products that 
can do many DOS chores for those who 
dow twant to get the least bit technical. 

We're somewhat invstified at com- 
plaints like Mr. Forbarl' s. While we odmit 
that uot all manuals are wonderful, the 
IBM DOS and Hayes Sinartmodem man- 
uals are atthe top of the class. Mr. 
Forbath's reading the right magazine, but 
definitely the wrong books. He might drop 
whatever he's reading and turn instead to 
manuals such as these. (Incidentally, the 
best DOS book out there is the one pub- 
lished by Microsoft.) To learn how to both 
use tie Haves uodem and set np batch 
files, try creating the DIAL.BAT batch file 
below, which is set up for a 1200-band 
Haves or compatible modem. Be sure 
MODE.COM is on your disk when yon try 
this (von can find it on your maiu DOS 
disk). Yon can create it using the DOS 
EDLIN editor or a pure-ASCH word pro- 
cessor. The following instructions will cre- 
ate it in DOS. Get into DOS and type ev- 
ervthing exactly as shown and hit the Enter 
key at the end of every line, especially the 
last one. After the very lost line, hit the F6 
Jimction kev and then the Enter kev. This 
set of instructions will create a batch file 
called DIAL.BAT. Use it to dial your 
Phone (with a Hayes Smortmodeni at- 
tached) just by typing the word DIAL fol- 
lowed by aiuinber. 


copy con:dial.bat 

echo off 

mode coml:120@ >nul 

echo ATDTZ1: >coml: 

echo pick up phone and 
echo press any key to 
echo disconnect the modem. 
pause 

echo ATH >coml: 


—Ed. 





Hard Disk Heartache 
I'm confused by the statistics surrounding 
the speed of the AT’s hard disk mentioned 
in both Winn Rosch’s and Peter Norton's 
columns in your October 15th issue (Vol- 
ume 4 Number 21). Rosch mentions that 
| the AT’s hard disk speed is “two to three 
times faster than an ordinary hard disk like 
the XT‘s.”” Then Peter Norton’s column 
rates the AT’s disk at |.6 times the speed 
of the XT’s hard disk. 
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Letters to PC Magazine 


Power of the Pen 

In ‘Word Processing for the Dollar- 
Wise"’ (PC Magazine, Volume 4 Number 
21), Phil Wiswell demonstrates an obvious 
bias toward Textra but admits that ‘*PC- 
Write offers some advanced features not 
found in Textra.”’ Of course, reviewers 
have favorites, but 1 wish Wiswell had 
been more accurate and constructive with 
his comments. 

I agree the manual is poorly written and 
indexed. Quicksoft’s rewritten manual 
should be included with Version 2.6. 

Contrary to what Wiswell wrote, we 
have a printer menu program that automat- 
ically creates the printer driver file for 
about 160 printers. 


The article’s feature table was also 
wrong. Besides the incorrect price, the on- 
screen formatting data was wrong. All 
fonts including boldface or underlining are 
shown highlighted, underlined (mono- 
chrome adapter), or in colors 
(color/graphics adapter). 

People do become attached to their 
word processors. Fortunately, for $23.95 
users can buy both products and compare. 

Bob Wallace 
Quicksoft 
Seattle, Washington 


Phil Wiswell replies: 
1 was wrong about the printer driver ta- 
bles. Thanks for pointing those features 
out, I missed them in the manual, which, 
as you admit, is so poorly organized that f 
don't wonder why | couldn't find some 
things. 

The status line of PC-Write is poorly de- 
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signed—it doesn't read well. The informa- | 
tion Lam looking for in a status line is DOS | 
date and time, filename, drive/directory 
path and extension, and information con- 
cerning the status of the CapsLock, 
NumLock, and Insert kevs. But more im- 
portant than having all the information is 
presenting it clearly, which I don't think 
your product does. 

PC-Write does not show fully formatted 
text. Yes, boldface and underlining. But 
what about page breaks, headers, and 
footers? 

Sorry about the price. We had the 
wrong information. You are right: You can 
buy both for under $25 and see which one 
you like, then reformat the other as a data 
disk. 





A Beginner’s Blues 

I'd like to second Louie Angular’s sugges- 
tion (°°A Novice’s Plea,”” Letters to PC 
Magazine, Volume 4 Number 22) that you 
devote a larger part of your magazine to the 
needs of the novice. Much of your material 
is over the heads of many of your readers. 
Unlike those of a few years ago, most cur- 
rent PC users are not data processing pro- 
fessionals and have no background in pro- 
gramming whatsoever. 

Your statement that *‘everybody’s a be- 
ginner—for about 20 minutes’’ is utter 
nonsense. It’s very easy to be a beginner 
for many years. I bought myself my own 
handy IBM PC 2 years ago and have read 
everything I can get my hands on that my 
limited time allows. Nevertheless, I can’t 
do any of the useful things that Louie men- 
tioned in his letter. 1 can't write a batch file 
or an AUTOEXEC file. I have no idea 
how to use my Hayes modem or set up a 
subdirectory. I’ve been reading and read- 
ing a textbook on MS-DOS for over a year 
and haven't yet gotten to the chapter on 
trees. 

Please help us beginners. You magazine 
people better do some research on who 
your readers are, or one day you'll find 
they’ve gone somewhere else. 

Bart Forbath 





Baldwin, New York 





I must vigorously protest the description of 
your target audience as *‘business and pro- 
fessional users who are already proficient 
in one or more aspects of computer use 
....’’ printed in response to Louie 
Angular’s letter. 

You've forgotten all us underlings out 
here, who either have to try to catch up 
with the boss or who've moved from a 
noncomputing to a high-tech office. As a 
former computer hayseed, 1 survived by 
asking a sympathetic programmer in an- 
other department about terms like batch 
file, warm boot, or time-out; terms that my 
own staff blithely tossed off. I read PC 
Magazine for survival then, | read it for 
sheer interest now. 

You’ ve got such anice, thick magazine, 
couldn’t you consider putting in one two- 
Sided article? A heading scrawled in cray- 
on; titles like **Buzz Words’*? I consider 
myself pretty proficient, but I have a 
sneaky feeling that I’ve anthropom6r- 
phized a few functions, and at this point I'd 
rather die than ask someone to explain 
some of the more elementary points of op- 
erating systems. 


Terry Carpenter 
Wilmette, Illinois 


We have surveved our readers, and the 
overwhelming majority of them are 
businesspeople and professionals who al- 
ready know the basic ropes. We won't 
waste their time (and ours) by publishing 
articles that say: *‘This is a floppy disk. 
You can store information on it.” 
‘Beginner’ after 2 years is a contra- 
diction in terms. Personal computing is 
not brain surgery. Our popular productiv- 
ity columns like User-to-User, Power 
User, PC Tutor, and Spreadsheet Clinic 
offer an extraordinary treasure house of 
hints and tips that will help catapult anv- 
one from the shaky intermediate level to 
the power user stratosphere. And we're 
revving up a new column, called PC Lab 
Notes, which may be just what you're 
looking for. It will step users through the 
intricacies of DOS so they can learn how 
to really master their systems, and it will 
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WHOLESALE CASH PRICES 


CASH, MONEY ORDER, CERTIFIED CHECK, WIRE TRANSFER, PERSONAL CHECK 





YOUR 
CASH PRICE CHOICE 
2400BAUD » FUJITSU 1935D 
MODEM 439 - US ROBOTICS 
COURIER 


HARD DISK KITS FOR 
THE IBM PC/XT 


INT. EXT 
10 MB 5359 5545 
20 MB 8459 5645 


INTEL MATH 
CO-PROCESSORS *MHZ 80286 


°12 Slots 
8087-3 IBM PC/XT #109 “1 2Me9 Floppy 


8087-2 AT&T, COMPAQ *139 
80287-3 IBM AT 5189 


ACUMEN AT 


40 MB PRICE 


Kits include hard disk, cables, con- 
troller, mounting hardware 


Power Supply for PC/XT 
130 Watt 589 
150 Watt 8119 
HARD DISK KITS FOR 
THE “AT” 
20 MB 8475 
(Less than 40MS access) 


MEMORY 
64K 150NS 
128K-150NS (IBM “AT”) 
256K-150NS 


MODEMS 


HAYES 1200 EXT. 
US ROBOTICS 
PASSWORD 


cee $1995 
30MB CAL FOR BEST 


ADD IN BOARDS 
Multifunction 
AST 6 PACK/384K $259 
AST ADVANTAGE 
w/128K 5389 
TS 384K $195 
ORCHID BLOSSOM OK ‘179 


PERFORMANCE 
256K ORCHID PC 


20MB - 40MS access #649 cones TURBO 186 *579 


30MB - 40MS access $849 MONITOR ADAPTORS 

40MB - 40MS access °950 HERCULES GRAPHICS *289 

70MB - 35MS access §1995 HERCULES COLOR 8149 
Up to 170MB available T/S GRAPHICS EDGE *1995 


CASH PRICES ON HARD DISK KITS 


70MB 


$459) NS 1995 


CALL TOLL FREE 800-648-0613 IN ILLINOIS, CALL 312-832-2733 


TERMS ceed CHECK MONEY ORDER. VISA, MASTERCARD AND 
Resnieee EXPRESS ¢ COMPANY PURCHASE ORDERS ACCEPTED 
UPON CREDIT APPROVAL * 7 DAY DELAY FOR PERSONAL CHECKS ° 
| CALL FOR RMA NUMBER ON RETURN MERCHANDISE © 10% RE: 
ING CHARGE ON UNCLAIMED ORDERS « IL RESIDENTS AOD 6 25% Tax 
* MIN ORDER $50 * ALL PRICES SUBJECT TO CHANGE AND AVAILA- 


= BILITY OF PRODUCT ery 
ulions =o 
490 W. Wrightwood Ave., Elmhurst, Iilinois 60126 
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TAPE BACK-UP 
INTERDYNE Intemal 10MB *395 
20MB Internal CALL 














“T Program In BetterBASIC 
And I Recommend It?’ 


Neurometrics, Inc. Lifescan (tm) brainwave monitor required an optional module that would allow anes- 
thesiologists to perform enhanced data analysis using PCs. Because source code is provided for program 
modification, BASIC was selected due to its widespread use. But BASIC lacked strong file management 
and modularity. That's when I heard about BetterBASIC. BetterBASIC gave me the file management and 
modular features needed to break my large programs into logical units. Now | program in BetterBASIC and 


I recommend it. 


David Geving. Systems Analyst - Neurometrics Inc. - San Diego, CA 


640K Now you can use the 
full memory of your PC to 
develop large programs. 
STRUCTURED Create well 
organized programs using 
procedures and functions 
that are easily identified 
and understood and 
completely reusable in 
future programs. 
MODULAR Use proce- 
dures and functions 
grouped together to form 
“library modules” which are 
then available to you or 
anyone else for future use. 
EXTENSIBLE Create your 
own BetterBASIC modules which contain 
BetterBASIC extensions. This feature 
coupled with the easy-to-use Assembly 
Language support, makes this an ideal 
OEM language. 

INTERACTIVE BetterBASIC acts like an 
interpreter because it responds to the users’ 
commands in an immediate mode. 
However each statement is actually 
compiled as it is entered. 

COMPILED Each line of the program is 
compiled as it is entered into the computer's 
memory rather than interpreted at runtime. 
RUNTIME SYSTEM The optional Runtime 
System generates stand alone EXE. files 
allowing for the distribution of products 





written in BetterBASIC with 
no royalties. 

SUPPORTS Windows, 
Graphics, DOS and BIOS 
ROM calls, Chaining, 
Overlays, Local and Global 
Variables, Recursion ...and 
more. 

BetterBASIC Runs on IBM 
PC, XT, AT and all IBM- 
compatibles. Ask your local 
dealer for BetterBASIC or 
call 1-800-225-5800 in 
Canada call 416-469-5244. 
Also available for the Tandy 
1000, 1200, AND 2000 AT 
Tandy/Radio Shack stores. 
Summit Software Technology, Inc™ 

PO. Box 99, Babson Park 


Wellesley, MA 02157 

PRICES: 

BetterBASIC $199 
8087/80287 Math Module $99 
BTrieve™ Interface $99 
Runtime System $250 
Sample Disk with Tutorial $10 


IC. 


Because It’s The Best. 
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MasterCard, Visa, Checks, Money Order, COD. accepted and PO. on approval. 


BetterBASIC 1s a registered trademark of Summit Sofiware Technology tnc {BM PC, XT, AT, are registered trademarks of tnternational Business Machines Corp. 
Tandy ts a registered trademark of Tandy Corp. Birteve ts a registered trademark of SoftCraft inc. 


(if you're using BetterBASIC and wouid like to be featured in one of our ads, please write to the Director of Advertising at Summit) 
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FROM THE EDITOR’S SCREEN 


ed over the years. It has to toggle back and 
forth between insert and overstrike modes. | em other software categories. Let’s pick | lingua franca. Every applications package 
It has to set the margins, tabs, and line | one intuitive keystroke for each basic ac- | should come with an installation program 
spacing. It has to be able to summon help. | tivity and chisel them all in stone. that lets users set up the program in one of 
How many ways should it take to save a 











file? Or start a new one? Similar rules gov- | cent set of minimal standards. A digital 


What this industry really needs is a 5- | three configurations: the way the manufac- 
turer recommends, the customized way 
the user eventually feels is best—or most 
important, the S-cent standard way, so that 
first-time users who knew the universal 


commands could scope out the software. 

















™ 


Printer Bos 


SIMPLY THE WORLD'S BEST PRINTER UTILITY! 


The all-new Printer Boss uses machine-level | Sideweys printing 
source coda {0 give you supeftast operation, | « Menu selection of 6 font sizes 
command: line input option, cen font desion | e Full 256-character tonts 


The only real standards 
are the de facto hardware 
ones created by IBM, 
and those change slightly 



































features and much, much more Now you can | « Sideways font desi | j 
teke lull sGvantage 0} the Canetties you eid ° Ge tee “glued ‘Ppreadsheal output with each new generation 
in your dot-matrix printer, on ona plain-Englis! Character & fina spacing control . 

menu, al the touch ot a few keys Andevarything | «Left mergin controle of equipment. But no one 
can be controliad from an AUOTOEXEC BAT tile! | « Top & bottom margin contro! 

No other program gives you all these teatures Paper width choice/8" or 15° has been able to 
Custom font design 5 Doubasiise ooron : 

© Draft Mode... ...eeeeeeee 8x11 dots/ehar | ¢ Men Eevier cent aeecion, standardize software. 


« Quad density... 
© LO0-1500....... 
#L0-1500....... 


« 16x24 dots/char | » Commands independent of Lotus version 
- 24x9 dots/char | » Spreadsheet page setting constant 


‘ 4x29 dots/char | } Romares mmui al # of fos ONLY Sure, differences are important. I like 


















































. ae Sener wee dots/char | « Avoids user calculation of “glualnes” command-driven programs; you may pre- 
* é 
« Singie-key current charecter test print Speciel features fer software with menus. Actually, pro- 
s cusion fone loading trom menu « Typewmter output mode grams should have both so that infrequent 
ce ieee, ~~ . roe we oe users can stumble their way through while 
ice ic ig eu! 
IBM Matrix character sat e Popup printer contro! feature power users can stomp on the accelerator. 
* IBM Graphics 1 charactar set * Print direct from word procassor The differences between similar packages 
IBM Grephics 2 character set Supports function keys hduld be in th be d d 
e By Scien character sei “ ve aoe code ea ad shou! in the number and power an 
ell set “as = 
Graphics characters link vertically « Directory detauit change from menu versatility and speed of features, not in the 
« Simulefed download, MX, RX, etc . Opel cele oe a preril actual commands that execute them. 
. f 
Supports pathnames | Singie-key sample print routine The only real standards are the de facto 
« Configuration, font and print flles |e froet . 1or from pmenu hardware ones created by IBM, and even 
| louse software interlace . fs 
Printer format control leg Halp acieerea those change slightly with each new gener- 
: ne pihels gra anhanced. eic ; © Single manu. all featuras ation of equipment. But no one has been 
. pa als entree eid For ing ae PCH a AT end ail compatibies able to standardize software. IBM has pro- 
bt with 1 end one double- sided drive usin, i 
e Set unidirectional printi | PC-DOS 20.21, 30 of equivalant For the Epson duced or endorsed half a dozen different 
4 Set iia sees a el ae ang IBM dot-matrix pies and el compatibles word processors for its micros, each differ- 
y rinter Boss protecter . uNprotecte ent in operation; presumably it'll k do- 
Letter quality graphics printing $169.90 VISA MC or send money order or check ES P y eee. 













ing so until it gets it right. Ifeven Big Blue 
isn’t capable of doing something as trivial 
as maintaining F1 as the help key, we’re all 


Company purchase orders accepted Shippin 
« Double density grephics $4 Ob per packe e, CODadd $200 Outside U: 
« Ouad density graphics | $15 Dealers welcome Free into 


RAM printer butfer up to 32K 













| CONNECTICUT SOFTWARE SYSTEMS : ‘ 
¢ Butfer on/off contro! 30 WILSON AVENUE in for a rocky ride ahead. 
e Print currant butter controt ROWAYTON. CT 06853 


@ Abort current buffer contro! The computer industry has already 





















Command line printer contro! INFORM AVON creamed the market of patient, intelligent, 
. fusca bat es cape aa ; 2 03 8 3 8-1 844 pioneering users who are willing to suffer 
Se mee ORDERS the arrogance and mediocrity of perverse 


Unlimited menu setting storege 
« Singla-key reset to dafautt settings 


= Sne-key raat tn tout seting 800-321-0409 
_& Connecticut Software 
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software designers. If the industry really 
wants to expand its market, it’s going to 
have to set some simple usage standards, 
and live by them. Otherwise we'll be 
laughing—and some of us crying—for 
years to come. a 
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FROM THE EDITOR’S SCREEN @ PAUL SOMERSON 


Substandard Brands 


You can't always get what you want. With software, you can't always 
get what you need, either. Especially if you get stuck with a loser like 


the one described below. 


his is a true story. Cross my heart. 

The patsies who have already pur- 

chased the particular product will 
back me up. The rest of you should go out 
right this minute into the nearest woods 
and cut yourself a pole slightly longer than 
three meters and be sure to carry it in front 
of you the next time you walk into a soft- 
ware store. 

As | write this, PC Magazine is putting 
the finishing touches on a fat blockbuster 
word processing issue in which we torture- 
test every last editing package on the mar- 
ket. Special-projects editor John Dickin- 
son, who is running the event, has issued 
each of his software inquisitors a massive 
400-item questionnaire to help comb out 
the good and bad points. John likes to be 
thorough. 

This morning he staggered into my 
doorway, half convulsed with laughter, 
glasses propped up on his brow, wiping 
away a tear with the back of a hand that 
was wrapped around one such test result. 
As he fought for his breath, he read one of 

| the findings aloud: 

“Unfortunately, in the name of optimi- 
zation, this package has ignored the key- 
board conventions, using the large Plus 
key on the numeric keypad as the Execute 
or Enter key, PgUp as the PgDn key, 
Home as the PgUp key, and number 5 as 
the Home key... .”” 

The only problem is that while this is hi- 
larious, it isn’t the least bit funny. Some 
poor yob who doesn’t read the review will 
walk out of a computer store with this soft- 
ware under his arm, boot it up, manage to 
crank it into gear, and go apoplectic as he 
despairingly chases these ‘‘optimized’’ 
key functions around the cursor pad. 

Software today is a crime. The only 
Standardization is that there are no stan- 
dards. Until he spends the hours required 
to master a whole new slate of unintuitive 
commands, a power user who is a black- 
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belt virtuoso on one word processor is a 
fumbling bumpkin on another. Such con- 
foundingly unique sets of commands make 
it impossible to visit your dealer and test- 
drive a hot new product. But that’s proba- 
bly the way insecure software manufactur- 





Paul Somerson 


ers want it. They cringe at the thought that 


their customers might plunk themselves 
down before a coworker’s terminal and see 
in an instant how far superior another prod- 
uct is. Of course, this is tough to do if you 
can’t even figure out how to get someone 
else’s software to start. 

Few software vendors ever want to ad- 
mit that a competitor’s user interface is 
best. It’s the wild West all over again. 
**My standard is better than your stan- 
dard.” “‘Oh yeah? Says who?’’ **Draw 

** ft's software anarchy out there. 
And the situation isn’t helped when com- 
panies like Apple sue companies like Digi- 
tal for trying to maintain even a pitiful stan- 
dard like the Macintosh’s. 

Imagine if car manufacturers had equal- 
ly little sense. 1 can picture a roomful of 
doughy overpaid automobile executives 
planning such a new product. One chomps 
down hard on a thick stogie and leans back 


in his chair. ‘*I’m tired of watching some 
hi-tech college boys set all the niles,”” he 
exhales between clouds of acrid blue 
smoke. ‘We're gonna revolutionize the 
business. You know, some airline pilots 
and old-time drivers steered with their feet, 
so | think we'll adopt this technique in our 
new model—it’ll help define it as aclassic. 
And, once you think about it, it makes 
sense to control speed with what used to be 
the steering wheel, since the turning of a 
control screw is the perfect . . . paradigm 


| for acceleration; the more you turn it, the 


more gas we feed into the engine. And the 
brake should be up by the new accelerator 
wheel; we'll put it where the directional 
signal used to be. And we'll move the dir- 
ectionals down to the floor so the right foot 
can signal right and the left foot left. . ..°° 

Can you picture the mess that would re- 
sult on the roads? 

But some real-life software engineer 
actually thought it would make perfect 
sense to have the PgUp key do a PgDn— 
and he put his money where his mouth 
was. (And this was far from his only trans- 
gression. The review also noted that the 
program couldn’t easily delete by word, or 
move to the top or bottom of a document, 
or jump from one end of a line to the other 
without requiring an annoying thicket of 
keystrokes. Its insert function caused near- 
by chunks of text to ‘‘disappear temporar- 
ily.’ And since the program did not create 
backup files, but in some madcap ‘‘recov- 
ery” scheme instead captured keystrokes 
for later reconstruction, delays were rife— 
single-character deletions took nearly a 
second. Each. But this is why we review 
products for you—to spare you this, and 
steer you instead to the winners.) 

Every word processor has to offer some 
very fundamental features. It has to open 
files and save them. It has to move the cur- 
sor around the screen, using the keys 
IBM"s human-factors people have perfect- 





61 





Introducing In-aVision 





W:. created In-a- Vision 
just for you. The 
engineer who needs 
more productive 
drafting support. 
The designer 

who needs ver- 
satility for alter- 
nate ideas or 
quick revisions. 
The architect who 
needs to manage a 
variety of working 
drawings. And the 
businessman who 


needs first-class presentation mate- 


rials as well as detailed flow charts 
and organization charts. 


Point. Click. Draw. 

Now all you do to create com- 
plex technical drawings, systems 
designs, blueprints, diagrams, illus- 
trations, and proposals is point, 













click and draw. With 
In-a‘Vision’s mouse 
support, windowing, 
icons, and pull-down 
menus, you produce 
drawings more quick- 
ly, accurately and effi- 
ciently than ever before. 
In-a-Vision’s advanced tech- 
nology includes many features not 


found on comparable systems cost- 


ing thousands more. For example, 


(Most popular graphics cards, and pnnters supported } 
Microsoft Windows compatible Call for specific operating 
enyiroament requirements 











Complex Drawing 















ad 


Unlike more expensive CAD 
systems, In-a* Vision is easy to 
install and use. Even the com- 

puter novice can be productive 
immediately. And 
, Insa‘Vision is not copy- 
protected. 


Ten Day Trial Period. 


We're so sure In-a- Vision will 


you can pan 
around in a user-de- 
finable drawing space | 
up to 68” 68” and 
zoom in on specific 
areas for greater de- 
tail. Scale, rotate and 
dimension symbols, fill an area 
with your choices of predefined 
colors and patterns, as well as 
draw lines with multiple styles and 
widths. Other features include 
overlays, predefined and user- 















make you more pro- 
ductive, we'll give you 
ten days to prove it to 
yourself. If In-a: Vision doesn’t 
improve your productivity, return 
it within ten days for a full refund. 
In-a: Vision will 
make your complex 
drawing tasks sim- 


definable page sizes, rulers, ple and make you 
grids, and symbol libraries. more productive. 
Satisfaction guar- 

Multi-tasking anteed. ah 
in a PC-based 800-272-3729 to 
CAD system. order or for a free 


brochure. In Texas 

or for customer support, call 
(214) 234-1769. MICROGRAFX, 
Inc., 1820 North Greenville Ave- 
nue, Richardson, Texas 75081. 


In-a- Vision uses 
multi-tasking to enable 
you to continue drawing while 

printing hard copies as well as edit 
multiple drawings simultaneously. 


MICROGRAFX" 


The Picture of Success. 


tnvasVision and MICROGRAPX are trademarks of 
MICROGRAFX. Inc 
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Data Cassettes Challenge 
Cartndge Backup Systems 


The humble audio tape cassette 
can teach us all a lesson in perse- 
verance. From an inauspicious 
beginning about 20 years ago as a 
mere convenience for transcrib- 
ing the human voice, it has 
evolved into the world's most 
popular high-fidelity music me- 
dium. Once barely capable of the 
sound quality of a telephone, the 
audio tape cassette now outsells 
the venerahle vinyl record. 

With the fresh incursion of 
Cassettes into the realm of hard 
disk backups. history stands to 
repeat itself. If the latest cas- 
sette-based backup systems are 
any indication of what's to 
come, the cheap plastic tape 
packs will probably soon take 
over as the premier personal 
computer backup medium. 

Before reading further, trash 
any thoughts of backing up by 
plugging your dictation ma- 
chine into the cassette jack on 
the back of your PC (a connec- 
tor not available on XTs and 
ATs). 

The new cassette systems use 
a completely different connec- 
tion to link up to your computer. 
The systems also use a novel 
tape transport design and spe- 
cial cassettes. 

These differences are both 
justifiable and worthwhile. The 
Capacity of the most common 
new-style data cassette (alas, 
ordinary audio cassettes will not 
work in the new systems) is 
about 20 megabytes, and 30- 
megabyte cassettes are now be- 
coming available. The speed at 
which all that vacant space on a 
tape can be filled is higher than 
that of the most popular full-size 
PC-style streaming tape backup 
systems. In my tests. 1 packed 
12 megabytes of hard disk files 
onto a cassette in 3 minutes, a4- 
megabyte-per-minute rate that 





beat my previous cartridge tape 
backup record by two to one. 


Twins Under the Skin 

Two harbingers of the happi- 
ness of cassette-based backups 
have thus far crossed my door- 
step: the Genoa Galaxy 3220T 
and the BackPac 25+. 

The Genoa appears aimed at 
legitimizing the cassette as a 
genuine backup option. The 
only difference between it and 
Genoa's conventional %-inch 
tape streamer is the tape trans- 
port itself. The packaging. soft- 
ware, and installation are identi- 
cal no matter which tape 
technology you choose. 

The BackPac could be viewed 
as either a step forward or a step 
backward. But even the back- 
ward step—its drive packaging 
and concept are reminiscent of 
computer cassettes of old— 
seems to be in the right direction. 
The external hardware package is 
about the same size as the typical 
5-year-old, pre-Walkman porta- 
ble cassette recorder, and its de- 
sign intent leans in the same gen- 
eral direction—portability. It 
even has a handle. 

Despite their obvious out- 
ward differences, the two sys- 
tems bear strong similarities just 
beneath the surface. Both are 
based on the same high-density 
computer tape cassettes, and 
both use the same TEAC Corp. 
of America tape transport. Both 
systems require you to plug the 
same host interface card into 
one of the expansion slots of 
your PC, XT. or AT, and the 
cards used by each system both 
bear the name Genoa. The soft- 
ware for both systems has the 
Same uncanny similarity. the 
only apparent difference being 
the name in the copyright no- 
tice. Obviously. then, both sys- 





tems should earn the same 
marks, high or low. 

They do. I was impressed by 
both of them. Not just by their | 
speed and capacity but also by 
their almost elegant design, 
sturdy construction, and gener- 
ally smooth operation. 


Superlative Software 

The strength of both systems 
relies as much on the software 
as the clever cassette adapta- 
tion. The speed is won hy clever 
programming that replaces the — 
standard IBM BIOS (basic in- | 
puVoutput system) routines for 
hard disk operations with cus- 
tom-written code optimized for 
making disk image backups. 
The special code retums contro] 
to the normal BIOS when the 
backup is done. 

The software is genuinely 
versatile, too. It's completely 
menu-driven, yet it can be com- 
mand-driven by the impatient 
power users who prefer to com- 
municate directly with DOS. 

Moreover, the software is 
smarter than the average backup 
program. In the highest-speed 
mode, it makes disk image 
backups but copies only the ac- 
tive areas of the disk. During the 
backup process, it constructs a 
directory on the tape that allows 
individual files of a disk image 
backup to he restored. Unlike 
many cartridge-hased backup 
programs, it even allows more 
than one backup session to be 
put onto each tape. 

Alas, the competition among 
backup systems is fierce. How 
can cassettes hope to compete 
with the likes of precision - 
inch streaming tape cartridges 
and Bernoulli Boxes? 

The answer is simple: by be- 
ing cassettes and persevering. 
Although the media prices are 











currently stiff (20 megabytes for 
$29.95 and 30 megabytes for 
$34.95), they are competitive 
with the costs of other tape for- 
mats. Take one look at one of 
the new data cassettes, and you 
know that even those prices will 
plummet in a matter of months. 
After all, cassettes don’t have 
expensive aluminum bascplates 
like other tape cartridges. More- 
over, the cassette capacities are 
just the right size—20 mcga- 
bytes—for the most popular 
hard disks, and the new 30- 
megahyte tapes will hold a full 
DOS partition. There's no 
Speed penalty, and cassettes are 
so familiar and convenient. 
Both of these units prove that 
computer engineering doesn't 
stand still, and new powcrs can 
be evoked from even a venera- 
ble medium like the long-lived 
tape cassette. Judging from the 
popularity of cassettes in other 
places like living rooms and 
dashboards, the cassctte is 
bound to be a winner when it 
comes to backing up.too. «Hl 
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BackPac 25+ 
BackPac | 


International 

Corp. 

1701 Directors Blvd. 
#250 

Austin, TX 78744 
(512) 448-4965 

List Price: $1,295 
Requires: 128K RAM. 
DOS 2.0 or later. 


Genoa Galaxy 3220T 
Genoa Systems Corp. 
73. E. Trimble Rd. 

| San Jose, CA 95131 

| 

| 


(408) 945-9720 

List Price: $1,195 

Requires: 128K RAM. | 
| DOS 2.0 or later. | 
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Bring your company’ presentation graphics into 
the computer age with the best recommendation 
ou can make: Hewlett-Packard. 


= 






ewteti-Peckaedt Graphics 
Plotters introduce professional-quality 
graphs and charts to the office... 
quality that, quite frankly, makes the 
competition look stone-age by 
comparison. 

Combine our brilliant color capa- 
bility, precise line quality, and proven 
reliability-and HP becomes the obvi- 
ous choice for your presentation 
graphics needs. When it comes to 
plotters, its easy to see why HP has 
become the worlds Number One 
recommendation. 


Compare the quality of an 
HP Plotter... 

Before making your graphics plotter 
recommendation, find out how HP 
stacks up against the competition. 
Here’ a quick checklist: 

Are the lines sharp and bold? Do 
they meet precisely? Are the diagonal 
lines smooth? Is the text easy to read? 
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Ina chart, is the area fill uniform? 
With HP the answer is always yes, yes, 
and...yes. 


Runs with leading PCs 

and software packages. 
HP Graphics Plotters are compatible 
with most of the personal computers 
in your office, including IBM, Compaq, 
and AT&T-as well as a host of HP 
computers. You even have a choice of 
many off-the-shelf software packages, 
such as Lotus 1-2-3" and Symphony,** 
that give you “first-day” productivity. 


Send today for your 
FREE sample plots~ 
and see exactly what we mean. 

Return the coupon-or call us toll- 
free at (800) FOR-HPPC. We'll send 
you a detailed brochure, a list of 
available software, plus sample plots 
from both an HP Graphics Plotter 
and a leading printer. Don’t resort 
to stone-age methods before seeing 
the difference an HP Graphics Plotter 
can make. Call Hewlett-Packard today. 


"12-3 and are trademarks 
of Lotus Devel Corporation. 


Leadership in Business Graphics. 


i 


HEWLETT 
PACKARD 





tion [ can. Please send me detailed bro- 
chure, plus sample plots so I can see exactly 
what my company’ presentations have been 
missing. | understand I will receive this infor- 
mation without cost or obligation. 


State Zip 
Mail to: Hewlett-Packard, 16399 W. Bernardo Dr. 
San Diego, CA 92127-1899, 


Attn: Marketing Communications. 11802 PMt 





og f. ~4& 
Id like to make the most informed 
ly business graphics recommenda- 


Framework: Even Better 
The Second Time Around 


BY JOE DESPOSITO 


With its new modern logo and 
red and white colors, the pack- 
aging for Framework If hints at 
the changes made in the soft- 
ware inside. The new version of 
Ashton-Tate’s Framework is 
Not just a cosmetic improve- 
ment; Framework Il adds sig- 
nificant value to the revolution- 
ary original product. 

The initial version of Frame- 
work introduced the concept of | 
frames, which allows you to 
break information into small 
chunks that can be linked to- 
gether logically. Once data is 
constructed in frames, it can be 
moved around in any desired or- 
der. 

Framework offered a com- 
plete set of integrated software 
tools: word processing. a 
spreadsheet, a database, graph- 
ics, telecommunications, and 
an outlining module. Rather 
than add modules, Framework 
it makes significant improve- 
ments in the modules that al- 
ready exist—all within the 
structure of the original Frame- 
work and compatible with it. 





Increased Capacity 

One of the major features of 
Framework I1is its ability touse 
virtual memory; the original 
was limited to available RAM. 
Framework HU ($695; $140 to 
upgrade) takes advantage of 
hard disk space as well as en- 
hanced memory cards such as 
Intel Corp.'s Above Board or 
AST Research Inc.’s RAM- 
page. This feature has particular 
significance for the spreadsheet 
and database modules. The 
spreadsheet capacity has been 
increased to 32,000 rows by 
32,000 columns, and the 
database can handle many more 
files than it could previously. 

Changes are evident upon 
booting. The desktop, for in- 
stance, has a new menu choice, 
“‘apps’* (applicalions), on the 
menu bar, and a library option | 





lies just above the disk indica- 
tors at the right-hand side of the 
Framework tt screen. The apps 
menu includes telecommunica- 
tions, a spelling checker, mail- 
merge, and Jabel-printing op- 
tions. 

Unlike the original, which 
used the MITE program, tele- 
communications is now an inte- 
gral part of Framework H. if 
you select telecommunications 
from the apps menu, a new 
menu appears with more com- 
munications choices. One is 


menu let you run applications 
such as dBASE I! from Frame- 
work I or programs written in 
FRED, Framework H's built-in 
language. 


Complete Control 
Enhancements to the word 
processor module let you copy 
spreadsheet and database infor- 
mation into text documents, 
You have complete control over 
the printed page. You can con- 
trol headers, footers, line spac- 
ing, condensed print, letter- 





Ashton-Tate’s Framework 1 ($695 plus $140 for an upgrade) offers significant 


improvements in every module of an already outstanding integrated program 


**Point & Dial Voice Call"*: 
Point to a phone number in any | 
frame and have the PC automat- | 
ically dial the number. 

Other features of the telecom- 
munications menu allow for text 
transfer, file transfer, and setup | 
of communications parameters. 
Macros are available, too, for 
automating calls to on-line ser- 
vices. Telecommunications will 
work in the background, if de- 
sired, allowing you to capture a 
file over the phone while work- 
ing in some other area of 
Framework Il. 

If you want tocheck the spell- 
ing in a document you've creat- 
ed, you just choose the option 
from the apps menu. The 
80,000-word spelling checker 
works with both the word pro- 
cessor and spreadsheet. 

Other options on the apps 





quality print, and page breaks | 
by selecting the features from a | 
menu. Other features include | 
soft hyphens, word count, a per- 
sonal dictionary to add words to 
the spelling checker, and mail- 
merge. The search-and-replace 
function can use capitalization. 

Mail-merge works with the 
Framework If database and also 
directly from file output from 
dBASE programs by including 
database field references in a 
word processing document. 
Once the desired database is 
moved to the desktop, you se- 
lect mail-merge from the apps 
menu. | 

Other enhancements to the 
spreadsheet module, besides 
larger capacity, include faster 
performance, a new GOTO 
command, sort, and search and 
replace. 


More Graphing Functions 

The graphics module of 
Framework IH now includes a 
high-low close graph. This fea- 
ture adds to the normal graphing 
functions that existed in the 
original Framework. x-y, scat- 
ter, stacked, bar, and pie charts. 
Graphs can be printed or plotted 
in multiple colors. 

The outlining module is simi- 
lar to the original, with one 
exception—now you can out- 
line using Roman numerals as 
well as standard Arabic num- 
bering. 

You can easily create key- 
board macros with Framework 
HW, The feature is available un- 
der the **create’’ menu. Once a 
macro is created, it is placed in 
the "*library’’ on the desktop. 


Foreign Trade 

Framework tf can import and 
export files to most popular pro- 
grams including /-2-3, 
WordStar, and dBASE I and 
IM, This feature is found under 
the disk menu. 

The FRED programming lan- 
guage remains a staple of 
Framework tl, Now, however, 
programs can be accessed easily 
from the apps menu. Complete 
applications, which take advan- 
tage of the Framework I user 
interface, can be created with 
FRED. 

PC Magazine's copy of 
Framework If installed properly 


| on an IBM PC-XT, but not on 


an ITT Xtra XP. This is proba- 
bly due to its new copy-protec- 
tion scheme and is likely to be 
corrected because Framework 
H supports the machine. The 
copy protection allows you to 
boot from the hard disk without 
using a key disk but allows only 
one installation each for the sys- 
tem and system backup disks. It 
can be uninstalled. too. t 


Framework Uf 
Ashton-Tatc 

2010] Hamilton Ave. 
Torrance, CA 90502-1319 
(213) 329-8000 

List Price: $695; upgrade, 
$140, 

Requires: 384K RAM, 
two floppy drives or one 
floppy drive and a hard 
disk, DOS 2.0 or later. 
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the “Hard-nosed” Relational 
Database 





*199. 





the Database + Integrated Accounting 


if You Liked DBase Iii, 
You'll Filp Over TAS™ 


Hard-nosed business owners 


asking forthe power of DBase Ili™ 
and RBase 5000™ but without the high 
price. That’s why 8usiness Tools, Inc. 


created TAS™ 


Compare TAS with DBase Ill and RBase 
5000, You'll see why we think TAS is the 
best “Hard-nosed” value around. TAS 
includes a data dictionary. TAS includes a 
true procedural language. TAS includes a 


run-time compiler. Plus TAS can 


upgraded to multi-user for $100. 








have been 


Yes 











be 


TAS lets you develop your own professional menu-drive: 
business applications. And not just simple ones either. TAS 
applications can hold up to 17 million records. And because 
TAS compiles them, they run fast. 


Get TAS Accounting 
Software for $349 


But why stop with just a database? For just $349, you 
get TAS Relational Database/Language plus General Ledger, 


(= 


Accounts Receivable and Accounts Payable. And for $499 


you get all the above plus inventory, Sales Order Entry, 
Purchase Order Entry, and Payroll. 
Source code Is included FREE! So you can even modify the | Describe your computer 


accounting to fit your business. 
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BUSINESS 
«a. TOOLS 





4038-B 128th Ave. SE 
Suite 266 
Bellevue, WA 98006 


The follomng are regutered Irademarks of these com- 
panes TAS Accounting Solution Business Toots inc 
AiBese 5000, Micron inc OBaselil Ashton Taetnc CPM 
and MP/M Oeptal Research Inc IBM PC/XTIAT inter 
nabonal Business Machmes Corp, Compaq Compag 
Computer Corp ATBF 6300 ATAT Information Symems Inc 
Tandy 1000 1200 2000, TandyCGorp MS-DOS Microsoft 
Corp The Sensible Solulion trademark nghts are clamed 
by O Harton Computer Systems Inc. 


©Copyright 1965 Business Tools inc. 





i “attordable Software For You! 


°349. 


IDBASE|RBASE 
{| 5000 Pr 


And 





TAS is no new comer. TAS was 


written by Phil Mickelson, the same 
|.’ “Hard-nosed” business person who 


hk, created The Sensible Solution™ (relational 
~ database} in 1982. 


TAS comes with a 30 day money back 


2) guarantee (less handling fee of $15 Level 


1, $30 Level 2, $45 Level 3 and $10 Multi- 


* User}. TAS is available for the 18M 


PCIXTIAT” Compaq™ AT&T 6300™ Tandy 
1000, 1200, 2000™ and most MS-DOS™ 


“\ CPIM™ 
. and LAN versions also available. 


jay 1-800-648-6258 


and MPIM™ systems. Multi-user 


Ask for operator 22 


Cail our Toll-Free Hotline. Use your VISA or MasterCard 
to order today. Outside Washington call |-800-648-6258. 
Washington residents call 1-206-644-2015. 


Dealer Inquiries Welcome. aoe aa 4 


Q com s-p08 

ry cpr, MPM pc-DOs 
Turbod0S 

| Disk size is: 





LhthWinder from WESTLAKE DATA 


File Security On-Line Editor File Protection 


AND MORE ... 


* Easy installation—not copy protected * Novice and Expert mode 

* Archive attribute for backed-up files * File Move, File Kill functions 

* Fast—100% assembly language * Personalized color mode 

* Context sensitive help screens * Economical—uses only 8K 

* Manipulate multiple files in multiple * Reasonably Priced—Only $99.00 

directories with a single key stroke Plus shipping costs of $5.00 

JIM SEYMOUR, PC WEEK—PathMinder is “. . . a power tool far better than anything 
like it on the market . . . (it) is so fast, convenient and useful that I use it constantly, and can 
no longer imagine trying to run a large-capacity hard disk without it.” 


DAVID IRWIN, DATA BASED ADVISOR—PathMinder “is the ideal utility for library 


7” 


maintenance . . . the best shell program on the market today . . . a ‘must own’. 


GARY SKIBA, VP AMERICAN PROGRAMMERS GUILD—“It may be a ‘shell’, but it 
acts as though it IS the operating system.” 


PathMinder operates with IBM PC, XT, AT, 3270 PC or any true compatible 
running MS-DOS or PC-DOS version 2.0 or higher. 


WANT MORE? ... Get 7u@Wliuder 


To order, call toll free (800) 628-2828 ext. 555 or contact: 


= = 
az WESTLAKE DATA CORPORATION 
P.O. Box 1711 Austin, Texas 78767 (512) 474-4666 
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NEW YORK - IBM recently announced software 
price increaaea sversging from 8 to 10 per- 
cent on DOS and 136 other software pack- 
| agea. Versiona 2.1, 3.0, and 3.1 of DOS were 
rsised from $65 to $85; the PC Network 
Program and DisplsyWrite 2 sre now $95 and 
$385, respectively. Top View is now $159, 
PC/IX, a veraion of UNIX, went from $900 to 
$989, and a series of communicationa 
aoftware slao aaw nominal price increasea. 
Prices for the IBM lsnguage programs slso 
rose: APL is $99, BASIC 2.0 is $539, COBOL 
| is $379, FORTRAN compiler ia $275, Paacal 
compiler, Version 2.0 is $385, and Mscro 
Assembler Veraion 2.0 is $189. There were no 
price hikes for the IBM Personslly Developed 
| Softwsre and most applications in the 
Peraonal Deciaion Seriea, the Buaineas 
ate Seriea, and the Aaaiatant Seriea. 
ee 8 
APX of New York announced Version 2.2 of 
APX Core Executive, an integrated aoftwsre 
package that csn create a multitasking win- 
dowing environment under DOS. Version 2.2 is 
compatible with most progrsms designed to 
take advantage of IBM's Top View windowing 
environment, yet it does not require apecial 
windowing versions of those software pack- 
sges. Compstible programs include recent 
veraiona of the PFS aeries from Softwsre 
Publiahing, IBM's Decision seriea, PC-Talk, 
PC-AT, Relsy, PCnet, and newer versions of 
the Novel Network. Veraion 2.2 will support 
usera who want to uae two or more programa 
st one time thst require the 8087 math 
coproceaaor. Concurrent spplicstions of IBM 
| BASIC are alao supported. Send $25 for s new 
progrsm disk snd manus] 
zs * & 

Western Union announced that InFact, an 
on-line service of more than 600 databases, 
is now available to EaayLink subscribers. 
Database categories include legal caae 
files, stock information, medical reaearch, 
and philoaophy abatracts. On-line vendors 
include Dialog, NewsNet, Questel, 








Clarity Presents Al 
Database Search Tool 





BY VIRGINIA DUDEK program to quickly search large 


Clarity Software Corp. has an- 
nounced a data search-and-re 
trieval tool with new applica- 
tions of artificial intelligence 
and natural-language process- 
ing that can ‘‘read’’ the mean- 
ing of information ina database. 

Logic-Line I's natural-lan- 
guage interface can access a tes- 
ident or a downloaded database 
without manipulating text ac- 
cording to spellings or grammar 
schemes. An algorithm, devel- 
oped by Clarity founders Mike 
and Kathy Pincus, enables the 








amounts of data. 

For example. « file contain- 
ing a chapter from Alvin 
Toffler's The Third Wave is 
asked: ‘What will the role of 
women be?"’ The answers don't 
all contain the word ‘'women,”’ 
and some list concepts that per- 
tain to the future role of women. 

To retrieve information, you 
specify a list of keywords and a 
list of data or document files to 
be searched. Logic-Line 7 can 
locate frequent occurrences of 
sets of words, cross-search 

| words and their meanings, pro- 
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PC UPDATE By VIRG DUDEK 


VU/TEXT, and Bibliographic Retrieval 
Service. EasyLink subscribers csn accesa 
InFsct 84 a menu option on EaayLink'a 
instant mail service. Rstes sre 15 cents per 
minute, plua an $8 per aearch fee if the 


search yielda reaulta. 
* &¢ & 


Short takea: AST Research Inc. of Irvine, 
Cslif., and Digital Reaearch Inc. of Monte- 
rey, Calif., announced that DRI's Concurrent 
PC DOS will aupport AST'a RAMpage! extended 
memory board ... Corona Dsts Systema of 
Thousand Oaks, Calif., ia shipping Version 
3.0 of its LP-300 Laser Printer software. 
Several eaay-to-uae commands have been sd- 
ded, plua 38 dynamically loaded fonts. The 
16-font Veraion 3.0 diak and the 22-font 
supplementary disk are $3,395 esch ... STSC 
Inc. of Rockville, Md., haa announced the 
APL*Plus Application Development System, 
Version 5.0. The language processor now in- 
cludes a numeric apreadsheetlike editor, a 
full-screen management feature, and multi- 
windowing for faater full-acreen forms in- 
put. Updatea are $125. A run-time aystem of 
Version 5.0 is slso svailsble ... From now 
until February 28, 1986, Multimate Interna- 
tional of East Hartford, N.Y., ia offering 
free aoftware with ita MultiMate Advantage 
Profeasional Word Proceaaor. Each package 
will include MultiMste GrsphLink and Grsph- 
ics Integrator and MultiMate On-File Infor- 
mstion Msnager Scarborough Systems of 
Tarrytown, N.Y., has upgraded Your Peraonal 
Net Worth, a home financial management pro- |! 
gram. The copy protection has been removed, 
and Net Worth now runa on the IBM PC AT, the 
AT&T 6300, the COMPAQ, snd the COMPAQ 
Deskpro, Version 1.1 sliso has s reformatted, 
simplified net worth report. Updstes are 
$10. Call Scarborough at (914) 332-4545. 








PC Update reparts an software and hardware 
enhancements Ta contribute, write or call 
Virginia Dudek, PC Magazine One Park 

Avenue, New York, NY 10016 €212) 503-5265 





cess concepts, and display sev 
etal views of the data. 

The software runs on the PC 
PCjr, XT. IBM compatibles, 
and the NEC APC and APC III. 


It requires 128K bytes of RAM 
and one floppy disk drive. Log- 
ic-Line 1 sells for $175. Contact 
Clarity Software in Chester- 
land, Ohio at (216) 729-1132. 


Is this the part cf wise mee, engaged ie 2 great and arduous strug 
fer likerts? Are ve disposed te te of the somber of those deere 
eves, ae ts wads hve Sars, ef net, ie us is which se nearly 
concern their tenpirol saleation? Por ng part, whatever anguish ef 
to Inew ie vhole truth; 6 Inow 


spirit it nay cost, } an willie 
the worst, and to provide for it, 


Ar $175, Logic-Line 1's matin menu displays one-letier commands You choose the 
kind of search to he performed und which files vou want searched 








Networking Raised to a 
Greater Power 


Advanced Technology. With it. IBM tripled the speed of the 
PC and increased its memory capacity five-fold. Nowhere is 
this increase in computing power more important than in 
networking situations. If the ATs technological advances 
have prompted you to look into a multi-user network, you 
owe it to yourself to take a closer look at MultiLink 
Advanced” . . . a unique multi-tasking, multi-user network- 
ing system that runs programs under PC-DOS 3.0. 

Eight Workstations for the Price of an AT. MultiLink 
Advanced * represents the next generation in networking 
systems for (BM microcomputers. The system enables ter- 
minals, connected to a single AT, to emulate IBM-PC’'s hav- 
Ing up to 448K of RAM (The PC-Shadow™ terminal, shown 
above, even has a PC look-alike, as well as work-alike 
keyboard and display). 

This means that instead of spending $3,000 per worksta- 
tion for a PC with a Kilobuck “Network Interface Board,” you 
can use inexpensive terminals . . . eight of which cost less 
than an IBM AT. Even if you need only one workstation 
connected to your AT, you'll realize significant savings. 


MultiLink Advanced ~ ... Instant Access to All of Your 
Resources. Central to most multi-user situations is the 
need to coordinate a variety of printers. With what's been 
described by PC-Tech Journal as ".. . by far, the best print 
spooler for the IBM PC,” MultiLink Advanced™ gives users 
the option to print either at their workstations, or at a central 
location. In addition. programs and tiles can be shared by 
multiple users locally or through use of a modem. Just think 
of it... having remote access to an AT with a lightweight 
terminal modem. 

Although designed to take advantage ot the AT, MultiLink 
Advanced “* runs onall versions of PC-DOS, except 1.0, and 
certain implementations of MS-DOS. A wide range of lead- 
ing programs are supported which include WordStar, 
dBASE III, Multemate, and Lotus 1-2-3. 

Get the Advanced Story Today. Call The Software Link 
Today for complete detalls and the dealer nearest you. Multi- 
Link Advanced” ts immediately available at the suggested 
retail price of $495 and comes with a money-back quaran- 
tee. VISA, MC, AMEX accepted. 


MieoltolLocl 


ADVANCED 


_//THE SOFTWARE LINK, INC. 


i 860! Dunwoody Place, Sinte 632, Atlanta. GA 30338 Telox 4996147 SWLINK 
CALL: 404 998-0700 CARL 16477 4480 
Dealer Inquiries Invited 


IBMFC AT & PC DOS wee teartomaths of 
l@M Corp MS DOS. We 
Lotus t 2? 9 and Multmate ane trademarks 
IMicrosatt Corp .MicroPro Asrtun Tate 








Lotus De ent Carp & Multirate 
Mermabonal peclively 


THE SOFTWARE LINK. INC./CANADA 

400 Esna Pare Dave Suite 18 

Toronto (Markt) Gmt £9R 3K? 
eave A 


Mulhl ink Advanced” & PC-Shadaw"" 
are trademarks of The Software Link Inc 
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IBM PC 


HARD DISK SYSTEM 
IBM PC w/256K 
Floppy Orive Controlter 
 Doubla Sided Double 
Density Disk Dive 
Helt Height 10MB 
Disk Subsystem 


IBM PC BASE 
SYSTEM 
IBM PC w/256K 
Floppy Orve Controlier 
2 Double Sided Double 
Density Disk Drives 
Mix and Match with 
your Favonte Monitor 
and Printer! 


$1,425.00* — $1,709.00* 
“MB ATA 


PORTABLE 
HARD DISK SYSTEM 
w/256K/ t Floppy/Hard Disk 


DESKPRO SYSTEM 
WITH TAPE BACKUP 
640K CPU/ 1 Floppy/Hard Disk 
10MB Tape Drive/Monitor 


am aE 


$2,235.0 00" ae $2,951.94" wows 
$2,369.00" w2oms $3,151.94" w2ome 


Wholesale Prices Change Repidly...if you ever see e lower price advertised anywhere 
please call! You will find the Network's Price will atweys be the best! 


64K IBM PC MEMORY EXPANSION KITS 


Quantity Discounts Available. 
Guaranteed for Life! 4. 4. 
Quantity of 100 Sets Set of 9 Chips 


.& 
a a + $3.96" nn $5. 40" 
DISKETTES Ae 


Guaranteed for Life! 


Brand name diskettes available in 
boxes of 10 or in bulk packs of 50 


1/2 HEIGHT DS/DD 
DISK ORIVES 


The Network buys direct 
and makes fantastic deala 
with manufacturera like 
Tandon/COC/Shugart/Qume/ 
TEAC/Ht-Tech and others to 
bring you fantastic prices on 
Name Grand drives for your 
PC/AT/XT /jr/or Compatible 


$59.00* 





5% DS/DD_ 


INTERNAL PC HARD DISK 


Low Power/Automatic Boot Works on standard PC's 


and Compatibles. Includes drive/controller/cables/ 
mounting hardware and instructons. 


Full one year warranty! 
10MB 


$330. 00* 
$420. 00* 


Quantity Discounts Available 


Word Perfect 
$190.00* 
MultiMate™ 


*Members pay 8% above this wholesale price plus shipping. 


CALL TOLL FREE 1-800-621-S-A-V-E (centers 





memberships 


In Illinois call (312) 280-0002 Validation code: A108 
TM—Registered trademark of OM and COMPAQ 


PCEatta 


... WITH THESE 15 
UNIQUE BENEFITS 


1 COST + 8% PRICING — The NETWORK purchases mil- 

lions ol dollars in merchandise eech month. You benelit in 
receiving the lowest price avaitable end ell at just 8% ebove 
published deater wholesale price. 


OUR 600 PAGE WHOLESALE CATALOG—Members re- 
ceive our 600 page wholesele catelog containing over 30,000 
hardware and software products lor the (8M PC, APPLE and over 
50 other popular computer systems. THE NETWORK'S CATA- 
LOG IS THE LARGEST SINGLE COMPILATION OF PERSONAL 
COMPUTER BOuucTS! AVAILABLE TODAY. NOW UPDATED 


IN-STOCK INSURED FAST HOME DELIVERY —The 

NETWORK maintains eglent multl-million doller Inventory 
of moat populer producta, akowtng us lo ship many orders from 
stock Non-stock items ere typica fly maimeined In locel ware- 
houses just deys awey Irom The N ORK end YOU We pay all 
insurence expenses on your shipment. EMERGENCY OVER- 
NIGHT SERVICE IS AVAILABLE ON REQUEST. 


10 DAY RETURN POLICY — If you ere not aettsfled, for 

any reason with eny hardware component purchased from 
The NETWORK within 10 days of receipt, we wiltrelund your 
entlre purchase (tesa shipping) with no quaations asked. 


MEMBERSHIP SATISFACTION GUARANTEE —l for 
any reeson you are not setislied with your membership wilhin 
30 days. we will relund your dues IN FULL. 


EXPERIENCED CONSULTANTS — The NETWORK hires 

consullants, not order takers. to aid you in product selection. 
Our consulting staff possesses in excess ot 150 man years ot per- 
sonal computer product experience We beck our consultents 
with our money beck guerentee: IF ANY PRODUCT RECOM- 
MENDED BY OUR CONSULTING STAFF FAILS TO PERFORM 
AS PROMISEO— WE WILL TAKE IT BACK AT OUR EXPENSE 
FOR A 100% REFUND. 


FREE TECHNICAL SUPPORT —The NETWORK su 

avery product it sells. Our qualilied TECH-SUPPORT sleif will 
help you essembile your system. interpret vendor documentation 
end get your software and herdwere to work WE WILL GIVE YOU 
ALL THE HELP YOU NEED, WHEN YOU NEED tT’ FREE! 


+Q OPTIONAL BUSINESS RENTAL LIBRARY — All mem. 
bers cen join our BUSINESS RENTAL LIBRARY feeturing 
over (000 eveliebie tities lor just $25 PER YEAR abova the base 
membership fee This entitles you to rent business software AT 
JUST 20% of the DISCOUNT PRICE FOR A 14 DAY PERIOD. If 
you decide to keep the aoftware, the entire rental fae Is de- 
ducted from tha purchase price. VIP MEMBERS GET A FULL 
30 DAYS lor just $30 ebove tha V.I.P. baaa fee. Thia atao In- 
cludes the gama Ilbrary privilegealor a $5 combination 
savinga. 


t 9 OPTIONAL GAME SOFTWARE RENTAL LIBRARY — 
The Gama Rental library is available to mambers lor just $10 
PER YEAR and permits avaluetion (or|ust anjoyment) of any 
game or educational software product as above 
1 SPECIAL SAVINGS BULLETINS — THE PRINTOUT 
— Issued Quarterly at no charge to Network members only! 
Tha Printout contains all the New Product tistings end price 
chenges you need to keep your Celelog uplo dale Also, we buy 
excess dealer inventories, and store bankruptcy closeouts. whi 
we turn eround and meke evailable to our members at lantastic 
savings via THE PRINTOUT. 


1 DISCOUNT BOOK LIBRARY — Working with numerous 

publishers and distnbutors, Tha NETWORK has assembled 
a library of over 1000 computer releted books end manuals at sav- 
Ings of up to 75% Irom the normal store price 


1 MEMBERSHIP REFERRAL BONUS—Our most velu- 

eble source of new members is you! To dete almost 40% ol 
our members heve been relerred by word ol mouth Irom other sat- 
islied members. For those ol you who reler new members, The 
NETWORK will credit 6 cash bonus to your eccount applicable lo 
any luture purchase. 


1 CORPORATE ACCOUNT PROGRAM — Almost 50% of 

The NETWORK's members ere coperets buyers and users 
(see opposite pege left). The NETWORK cen esteblish opan 
account status end assign designeted account menagera to ex- 
pedite orders, and coordinate mui location . 


1 QUANTITY DISCOUNTS —For le rations, clubs, 

end repeat or quenlity buyers The NETWORK can exlend 
edditionel single order discounts, when evellable to us from our 
manutecturers and distributors. 


1 5 PRICE PROTECTION—Tha PC Industry Is crazy! Prices 
chenge not yeariy or monthly or avan weekly but orien de: e), 
by Gey! These chenges ere sometimes up but are mos wlll 
ETWORK GUARANTEES THAT IN THE EVE TOF A 
PRODUCT PRICE REDUCTION, BETWEEN THE TtME YOU 
PLACE YOUR ORDER AND THE TIME THE PRODUCT SHIPS 


CREEPERS ON REXSER SERVICE ERE 


PCat. a 


BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 
AND GET 14-30 DAY SOFTWARE RENTALS‘... 


Every few months, The NETWORK aavea its 
members more than $24,000,000 and processes 
over 100,000 orders. 


The nation’s largest corporations depend on 
PC NETWORKI 
On our corporate roster are some of the nation’s largest 


financial industrial and profassional concems including some 
of the most important names in the computer Industry: 


AT&T General Motors 
Barclays Bank Giltetta 

Bell & Howell Hewlett Packard 
Citibank Hughes Aircraft 
Columbia University iBM 

Data General iT 

Exxon Kodak 

Farm Bureau insurance —_ United Nations 
Frontiar Airlines University of ilinois 
Genersi Mills Yala University 
General Electne Veteran's Administration 


plus thousands of aatisfied consulting firms, small businesses, 
user groups, municipalities, government agenctes and value- 
wise individuala ACROSS THE NATIONI Thetr buyers know 
that purchasing or renting from PC NETWORK savas them 
tima, money and trouble. They also count on us for product 
evaluation, professional consuitation and the broadest spec- 
trum of products and brands around. 


CALL TOLL FREE 
1-800-621-S-A-V-E 


in IWinots call (312) 280-0002 
Your Membership Validation Number A108 


You can validate your membership number and, ¢ you wish, 

place your first money-saving order over tha phona by using 

your VISA, MASTERCARD or AMERICAN EXPRESS. Our 

knowledgeable service consultants are on duty Mon -Fri 
320 West Ohio 


oe 
1 
FEATURED PRODUCTS! 


10MB PC TAPE BACKUP..... $460.00* 
The same unit as used on COMPAQ’s DeskProi 
Configured for internal mounting 

EPSON PRINTERS (Unbelievable Low ae 
LX-80 80COL/100CPS 
FX-85 80COL/160CPS 
FX-185 132 COL/160CPS . 
LQ-1500 132 COL/200CPS 


AMDEK V370A iemTmameer ....130.00* 
AST SIX-PACK PLUS w/64K ....195.00* 


PC NETWORK six-pack cLonewiox . 89.00* 
Full Six-Pack Features~Game Port Standard. 
Direct import trom Taiwan at a Fabulous Price! 
1 year Werranty—Money back Guarantee 
HAYES 1200B . 
with new Smartcom nIVT100 Emulator 


TALLGRASS TG-5025 
25MG Hard Disk with 60MG Tape Backup 


IBM Logo 
Genuine 8M DS/DD- Not Equivalents!" 


tOMEGA 20MB Bernoulli 2,149.00* 


“Members pay 8% above this wholesale price plus shipping. 


799.00* 


2,375.00* 
.93.00* 








Liated below are juat a few of the over 30,000 products availiable 
at our EVERYDAY LOW PRICES! 


GAMES & EDUCATIONAL SOFTWARE 
{Pisase odd $1 shipping and handling for each tithe ordered from below.) 


Bhuebuah Cress (Your Toughest Opponent) 
Bivechip Mionayve/On Baron ar fycoon 
Loge Funnier 


Wicrosoft Fight Simulator 
touse PC Pant Tum your 
PC to. Color Macreosn' 


Sierre args Gees 
> 


Alphabet 200 Kinder Como 
‘Story Machine Face Maker Hay Onicie Ditto, 
Fiyreres Sor caem 


& Serre ee, 
Soblopic Tits Ud 


‘Micra Cookbook 
BUSINESS SOFTWARE 
{Pieane edd $2.80 ehipping and handling tor each lithe ordered trom below.) 


Individust 
& becom Zork {or Wiiness 
& infocam Deacinie o: Suspended 


MicroPro W 
© MicroRim = sot 
Comper 


Tre 

> Murumate 
‘Bortend Suparhey Sauttimate stron Advantage 
& Central Paint: ee 14 Gesle The Word Plus 

Concapnual iratrumente Desk Orgwrezer Open P70 Sates ARINY Git AP fear Mgr 
Digital Reesarch CP M56 4900" Power Base 1 
Digtta: Research OF i. heal Werd a Ae ala cr OEM 

Roseson Proxny Version 

Bran ct rind C004 Dey System) 

mg ret 


Speahiudz 
8393999388 


tound in Ralies neat to price.) 
BULTIFENGTION CARDS 


HARDWARE 
ant hendiing charges | 


T PC CPLR 
12062 Floppy!? pecs Paretel 
Columbia Desktop § Portebie Systems AY 
COMPAQ fiet Disa Porat 


Pe ee ih oe Pkt PSR 
conn Pr eee 
10ME be sae Over 
wom: ee wy ote DISLNTTM, eR 1425.00" «+ 
WOM "Frets somal tered Desh 1,709 08" 
IBM POAT Al ‘ CALL 

| Pratessionat 


(OM PC AC Bare 
insirumenta 
OISK OAIVES: al CONTROLLERS 
Bernout Box 


Texas. 
Devos. 
stream Sys rapt ta ™ 
Par 


i 
& Rosen Lt 60 100UPS BOCOL LL Mode 
b Goeen tas 
& Epnenic- 
Epeon 59 DIRE NEW *tob.og Poot 
OTe a re 
* 


in iggy 
33gg 8898 





85388 


Toahiba £251 Now! TACOLZSCPS 
VIDEO CARDS 


7 BID 
8 SSS 


TUTIOOEraais Network 
Heyes Smastmodern 12008 Aione 100% Mercutes Compasble! 
Heyea Smartmodem 1200 © PC Metwost: Color Card 
Promocem 1200 270.00" (6 00) Bon Card Uive tag? Ros Color 
Eater 1a/ ‘00% Hayex Compabiie ie am Mona Ode rent sn: Coton 
Robotics Password 


> STE Giapins Pun NEW! 
LOWEST PRICE 12008PS Maceen! {smuttaneous Mono 
US. Robotics Courier 24008 Modem AFB Fre miter Co 
Cot " 
MONITORS 
ae 
fei Sais toe 
> DE'DO Bulk Pack Special s0ree. 
Pachaged v1 50 min seeves ad labots 
28S)» pe hetwers Hopincernent 130 Wan (BM EC 78.00" (270) 
(ons Supply — your PC (Ott ot New) the same 
Capacty as an kT ocd tor acks ar ape Greree (wars nee 


(100) 





pay just 
‘Al paces tefect @3*. cash @acount 
$0 pet order Inlemnabona) orders call fot 
shipping & charges Money Otders. personal and 
combat checks pease Shoe tO weeiuny dayete cleat Al 
prices subyect to change 


Tazan Pennines 
Citenty Aradabie— Worx me 1 Povayat 


B08 Card 
‘Zenith 2VM 123 Green High Rees 





+RENT BEFORE YOU BUY — Members are Ca bind to join The NETWORK s Business and Game Software 
Rental Libranes and evaluata products for a tuli 14 (Regular) or 30 (VIP) days to see if 1 meets your needs 
And The NETWORK s rental charges ara far less than othar software rental sernces —- JUST 20% OF THE 
MEMBER WHOLESALE PRICE Wa featura ovar 1,000 availabla titles in IBM Apple MAC aM CPM 
Formats. Hardware prices tighhied by @ reflect reca jajor pica reductions 





standard Jtalic® 
Standard 


microprint 





AE] 


Bonipt 


Small Plain 
SPL. Italics 


Pretorian 


sRoman3 
> Romital 





LOM | 
Vice 


Bothic# 


* @0GRS 


Chancery 


MOONE 





We printed these npefaces as-is ‘on an Epson MX 80. 


See What You Can Do 


resentations! Flyers! Signs! Over- 

head Foils! Invitations! Menus! 
Logos! Announcements! Ban- 

ners! Layouts! When you need a good 
looking visual quickly you need 
PONTASY— superb typefaces and sim 
ple drawing in one easy-to-use package 
FONTASY gives you a “what-you-see-is- 


what-you-get” picture, as you type and draw 


on the graphics screen of your IBM-PC. You 
can Create a page at a time, seea mini picture 
of that page, pnnt it, and save it on disk 
Page size is limited only by memory, not by 
screen size. 


Features 


Proportional space, justify, kem, bold. face, 
fe arrange, magnify, black, white reversal, n> 
tate, mirror image, lines, rectangles, ovals 
draw, fill in, undo (and un undo), on-line 
help,200-page book, and easy control from 
keyboard or mouse. Corporate licenses 
wailable. 

Fonts, fonts, and more fonts! We have over 
275 typefaces in our growing library, and will 
be happy to send you free print samples on 
request. 

When you deal directly with the manufac 
turer (that’s us), you pay mck bottom dis 
tributer prices. If you order FONTASY now, 
we will give you all 28 fonts shown above (a 
$50 value) at no extra charge. With so many 
features at such a low price, FONTASY 
belongs in your software library even if you 
already have a “font” pnogram. 


With 











Equipment 
Needed 


(BM-PC, XT. AT of true 
compatible (Compaq, 
etc.) with graphics adap 
terand graphics monitor, 
256K memory needed 
for partial pages, 448. 
$(2K recommended for 
full pages. Dot-matelx 
Printer Mouse optional 
MS-DOS 2.00 or above, 
We show our fonts full: 
size(not photo reduced ) 
and unretouched. We 
printed them on an 
Epson MX-80, and their 


sizes may vary on some other printers FONTASY 

supports. (BM graphics printer, Proprinter: Epson 

FX. JX. LX. MX, RX, and LQ- (500, C. (toh 8510, 

(550, 0570, ProwriterJe, H-P Laserjet, Microline 

#4-2, 92, 94; Gemini (OX. (5X, Radio Shack DMP 

(05-430, 2000; Toshiba 45¢, 1440-1351; Star, 
and most Epson: compatibles. 


Money-Back 
Guarantee 


We are the real, original PROSOFT, 
the company that has been a leading 
supplier of TRS. 80 word processing and 
font software since 1980, 

Fontasy is not copy-protected and has a 
30-day money-back guarantee, So, take advan- 
tage of our breakthrough price and order 


now TOLL FREE; 
CIR CLE 200 ON READER SERVICE CARD 





r aaa a a a ee oe = 

I 

1- 800- 824- -1888, operator577 4 

For further information and same day shipping, call: (818 ) 765-4444 } 

FONTASY $49.95 § 

r) Other font disks $24.95 4 

7248 Bellaire Ave (8-12 oe) 1 

Box 560: _——- 4 

No. Hollywood, CA 91603-0560 Shipping — ——J4 

: Total 

Name ——____ —_—__——__. Company. | 

Address ___._____.—_ Telephone. | 

City, State ZIP _ 1 
Visa/MC. —————————— ——— iat Date - e 

Computer Memory Printer = a 

Terms M ¢.. Visa. checks Please add $4.00 shipping and handling in 1S or | 


Canada $2000 overseas $2.00 for € OD and sales tax im Calif 
ee ea a ss ed 






Star Trek is a habit that can be 
Suppressed but not cured. Si- 
mon & Schuster Inc. ,Computer 
Software Division, intends to 
capitalize on latent Star Trek ad- 
dicts with its new game, The 
Kobayashi Alternative. 


Inc., which produced the 
$39.95 software, cleverly uses 





text windows that pop in and out 
of the screen like cartoon speech 
balloons. You type, ‘*Spock, 
scan the planet's surface,’’ and 
| a window appears, *‘Spock: 
Scanning, Captain.”’ 





Micromosaics Productions | 


To Boldly Go Where No PC Has Gone Before 



























| Let’s Slip Granny a 
Program Disk and 
Turn Her in for Cash 


Would a$2,500bounty lure you 


All the old favorites are here: 
Chekhov navigates the U.S.S. 
Enterprise, Uhura opens hailing 
frequencies, Spock gives terse 
information, and you even get into turning in a friend for soft- 
to “*hear’’ Dr. McCoy gravely | | ware piracy? How about the 
announce, ‘*He’s dead, Jim.”* | boss you never liked? And 

Back when computers filled | | would you be willing to hand 
rooms and the principal desktop out unauthorized copies of soft- 
aspect to computing was sorting ware if you knew there was a 
a stack of punch cards, the only $2,500 bounty on your head? 
real game was a rudimentary Meridian Technology Corp. is 
Star Trek where the screen was | | betting most users’ answers will 
a sea of asterisks with fuel con- | | be yes, yes, and no. 
sumption figures. Now, even Meridian sells Carbon Copy, 
with the advanced graphics ca- | | a communications program that 
pabilities of modern PCs, text is lets users control PCs from re- 
blocked out in boxed windows, | | mote computers. The opening 
and the fuel consumption fig- screen reads, *°$2,500 reward 
ures are still there. for information leading to the 

But the biggest difference is arrest and conviction of anyone 
apparent all the way tothe bank: | | using or selling an illegal dupli- 
less than a month after release, cate of Carban Copy.” 

Simon & Schuster’s Star Trek is According to Charles Jones 
among the top half-dozen best- of Meridian Technology, *‘We 
selling game programs. (Simon are really going as far as we can 
& Schuster Inc., Computer | | to support the product, and all 
Software Div., 1230 Avenue of | | we're asking in return is that 
the Americas, New York, NY people play fair with us. Unfor- 
10020; (212) 245-6400.) B | | tunately, the world being what it 





Amazing Stories: 
Comedy by Wire 
From the company that gave the 
world /-2-3, Symphony, and 
Jazz, look for an integrated 
package called PunkRock, says 
a new industry newsletter. The 
program will ‘*blatantly ignore 
commands and will occasional- 
ly destroy files by performing a 
feature called ‘slam-crash- 
ing.’ ” 

PunkRock reportedly will be 
packaged with a safety pin 
through the disk and a black 
leather manual illustrated with 
‘‘photos of bludgeoned users 
working with software."’ 

PunkRock is the mythical cre- 
ation of New York stand-up 
comic Billiam Coronel (his real 
name, he says), who reports on 
the industry with tongue firmly 
in cheek in a four-page monthly 
computer-humor newsletter, 
Comedy by Wire ($9 a year, 431 
W. 45th St., New York, NY 
10036). 

Coronel realized ‘‘most peo- 
ple in a nightclub audience 
don’t understand computer hu- 


Iustration: Mastha Gradisher, Photograph. Thom O'Connor 





Ss 
mor,"’ so he cast about for a dif- 
ferent vehicle than live stand-up 
engagements. He's on The 
Source and Delphi and recently 
started the newsletter. Comedy 
by Wire humor is uneven at 
times, but some bits are equal 
parts humor, truth, and irony. 

It reports, for example, that a 
‘showdown’ between Jazz and 
MacPaint to discover which is 
the best Macintosh business tool 
found Jazz integrates five appli- 
cations with a feature, called 
Hotview, that ‘‘allows an un- 
caught mistake in a spreadsheet 
to show up in dozens of con- 
nected graphs and letters.’’ 
While MacPaint doesn’t sup- 
port decimal tabs or even simple 
formulas, results figured by cal- 
culator can be entered by hand 
and surrounded ‘‘with cute, 
dancing musical notes or laugh- 
ing puppy dogs.”’ } 

A Comedy by Wire interview | 
with Lester Think, IBM’s Vice 
President for No Comment, 
shed light on rumors about the | 
PC II: ‘‘Someone overheard me | drivers needed to open the case | 
say, ‘In my office, | have aPC, | and remove circuit boards, a 
too.’ " a | chip puller/inserter, long twee- | 


Fixing or upgrading your PC 
just got a lot easier with these 11 
tools. If your interests are more 
modest, however, say, tighten- | 
ing the screws on a loose 
modem cable or opening the 
back of a PC to install an extra 
RAM board, the $29.95 PC 
Tool Kit from MicroComputer 





Accessories Inc. is just the 
thing. 

The tool kit is designed to 
cope with the typical adjust- 
ments or repair problems con- 
fronting a PC user. The PC Tool 
Kit includes ¥,- and %.-inch nut 








Dear Santa Claus, If It’s Not Too Late. . . 


is, I fully expect that we will be 
paying several people $2,500.”° 

Meanwhile, a different tack 
on copy protection is being tak- 
en with Kwik Find, a new re- 
trieval utility by SOFTransit of 
Sausalito, Calif. After allowing 
you to make one backup copy, 
the program appears to allow 
unlimited duplication. Howev- 
er, any second copy is pro- 


“REWARD 
2500.00 







Bow bo Gre tone for all good men to come 
woe id th sm couniry. St 
one for all goce nan to come t 
of thare country, Fow 9 he dm 


grammed to “‘freeze’’ during 
use and then pop up | 
SOFTransit’s phone number. 
The user can call the manufac- 
turer, who explains how to un- 
freeze the program—once the 
check is in the mail. a 


{ 















zers, a parts extractor (handy for 
screws that fall into a crevice 
smaller than your fingers), a 
hard-to-find Torx-screwdriver 
(to deal with COMPAQ's fas- 
teners), a tube for parts, and 
screwdrivers. The only com- 
monly used tool not included: a | 
pin inserter/extractor for cables. 

If only software were this 
easy to fix. (MicroComputer 
Accessories Inc., 5721 Buck- 
ingham Pkwy., Culver City, 
CA 90231; (213) 641-1800.) m 








































Communiqué With Us 
Heard anything unique or off- 
beat about the computer world? 
We pay $50 for every item pub- 
lished. Send your submissions 
to Communiqués, PC Maga- 
zine, One Park Avenue, New 
York, NY 10016; (212) 503- 
$293; MCI Mail 157-9301. 
Contributors to this page includ- 
ed Barbara Krasnoff, M. David 
Stone, and Charles Bermant. @ 













PC MAGAZINE @ JANUARY 14, [986 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 





LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 
ALL MAIL: comnrine we TO ORDER, CALL (800) 547-1289 TELEX 910 380 3980 









STOP 
WAITING 


ALL ORDERS SHIPPED 
STANDARD AIK 





HARDWARE & PERIPHERALS FOR YOUR IBM 


PRINTERS 







































































































LiST COMACY . 
MAGNU! ~) AST, SixPak Plus, 64K = e 3 ne DOT MATRIX: aa eal nar 
SaPek Pas, S6K SPCC SSW 3 O85 : 
EPSON, FX 85 — 160 cps 0, 22 cosNLO $ 469 $ 388 
Prenaw" Grapines Card wipara, 64K $ 308 $ 239) Fy 1es — 160 cpa DO. 32 cpaNLONS’ § 690 $ 539 
s——— Advantage” Mutt Bd lor AT. 128K $ 505 $ 445) i xeq — 100 cpa D016 cpa NLO  § 790 $ 249 $34 
. 8088-2 96.2 POIXT-2 VO Pas Il, SPE $ 25 $ 189) 14 1500 — 200 cps D0, 67 cpe LO $1285 $ 995 
to i ~ CENTRAL POINT, PC Option Board $95 $ $1] Graceor toad for X80 $03 33 64K 
eee COMX, 190 Watt Power Supply $178 $3) tractor feed for LO1S00 $$ $5 
EVEREX, Graptics Edge $4 $ 309) 5, 1 CHIP KIT 
, Tractor foed for FXB5 $ 45 $ 35 
The Edge Color/Mono Board = $ 300 $ 308) HEWLETT-PACKARD, Prnters & Plotiore CALL 
640K, Two 360K Drives HAUPPAGE (HCW), 8067 Chip $175 $ 125] HEWLETT-PACKARD, Proters 6 Poners | CALL $6 
Plus. MS-DOS 2 11, Parallal Port, 8087 Math Pak (Chip $ sofw) = $ 285 $ 219) ~ g2 192 193, 2410 Pacemark IN STOCK 
2 Senal Ports (RS 232C), Clock/Calandgr,) HAYES, Mach Ill Joystick (PC or Jr) $55 $ 35] panasonic, PIO? — 160 cpanid” $599 § 399 128K 
Floppy Driva & Tape Backup Controilar, | HEACULES, Color Card wipera. $245 $150) tog $ 899 $ 489 CHIP KIT 
5 slots, 135 Watt Powar Supply, 8087-2 | Mono Graphics Card $ 499 $ 309] stan wcRO, SG1S - 120 cox DOR ops NO $ 290 $ 249 
ophonal, Selectnc PC/AT Style Keyboard | KENSINGTON. Masterpiece’ $140 $ $2) " so10 — 160 -cps DO. 40 cpp NLO § 449 $ 379 $75 
Macierreacelrus $100 $197] cris — 200 cos DO Sepa MLO, 1K § 790 $ S78 
KEY TRONIC, KBS1S1, Sid Keyboard $ 255 $ 199) reyag INSTRUMENTS, 255 —150cps § 996 § 689| 90 Day Warranty 
Pee Reece tue Tab Res : a TOSHIBA, 361 — 288 cpe $1695 $1249) CALL FOR QUANTITY PRICES 
, Koala Pad wiPC Design 
MAYNARD, SAND STAR SERIES | LETTER-QUALITY: +¥/ . 
ivanell Ta HEHE SUKI, $300 — 40cps/pera. $065 $ 699 UM e 
360K DS/DD Memory Card no 19 $100 — 1$ compara pitch : 596 $ 408 a 
CDC, disk DRIVE i Cars aca Seat GH : i PANASONIC, P3151 ~ 22 pests” $ 658 $ 439 F 
v Gay warranty Modul TOSHIBA, Prop spacing & hires graphics: 
Cas tor quantity prcea MICROSOFT, Mouse (lor PC) $ 19 $ 129] "1340 - 144 coe D8 $4 ope LD. § 790 $ 810 PC MASTERCARD 
Full Height $119 Sera MOU cmwesrored et FS es MODEMS The Only Multifunction RAM 
Half Height $ 89 PAGAiae Meche Geoeetie istestsiars SD oetiae ste ses, card Expandable to 1.5 MB 
Tist CONAOY) — 256K Module wiciock $ 195 9 185] Smartmoder 12008 (IBM) $ 540 $ 379 uST CONROY 
COC, Internal 20 meg kt FOR AY — $1695 $1195] PERSYST, PC/Color Graphics Board $ 244 $ 178) —Smartcom Il Sonware 3149 $ 107 "“0"KB $169 $139 
CORE INTL, ATpius 20 meg ict FOR AT $1595 $1195] _ PC/Mono Board wiparallel port $ 250 $ 159] —Trenset 1000 — 128K Comm Butter $ 368 $ 308 
Aplus 20 meg i Fan ay 246s $197 [ued se AM a8 § 28 F is PROMETHEUS, ProMosem 12008 em) $ 200.$ 209] 384KB $199 $179 
IRWIN, 10 up System Quadboerd io ~ 
10 meg Tape carndges (ty 3M) $25. $ 19] und 512 + tik wna port 3s § 245 DISKETTES 1.5MB $399 $349 
KAMERMAN, 20 mog kt wicontrolier $ 005 $ 695] Quadosior I, board, 4 colors a Works tke * except includes game port 
Masterfighi 10 meg witape $2295 $1 Quadiink $4958 375! mesa Rese OINTE™ DISKETTES * | jisn nas sonal pon, parallel pon, clocNealencar, 
SEAGATE, 10 meg wicontrolier $745 $ Quadsprint S&S $ 495 MITE WARRANTY 15MB RAMdisk 15MB print spooler 15 MB bank 
20 mog icontroller $005 § TALLTREE, J RAM W Board $219 $ 159 10.20 DSOD lism WP) 40 Tek WELP BOX $18 switching development and utilty softwere 
TALLGRASS, 24 mag cisk 80 meg tape mit $3495 $2. TITAN, 128K PC Accelerstor, $ 796 $ 595] 100 8/1000 se OS/DO 40 Tre $119/ $799 SticonBultet *1 Year Limited Watienty 
WICO,’ Smartboard Keyboard $ 400 $ 279| 1000 DSO (BM AT) 96 TPI WFLIPBOX $ 29 
















































100 ea. DSVHD (IBM AT) 96 TP $ 289 Ld 

IBM PRE-FORMATTED HAYES, Mach Ill Joystick 35 

Color 500 — Comp/¥CR/RGB/Audic CURTIS, Diamond, 9 outlets, switchad $ 50 $ 29] 1008 DSDD 40 Tr WFLIP BOX 3 20! KEY TRONIC, KBS151 Jr Keyboard 9 255 $ 189 

3O0A — 12° Amber/Comp Emerald , 9 outlets, 6 cord $ 00 $ 35] 10060 /1000 a DS/00 40 Trk 3149/9989 Numenc Keypad $ 100 $2 

300G, 12° GreervComp Ruby, 9 outlets & cond, finer 30S 55 DOUBLE-SIDED, DOUBLE DENSITY KOALA, Touch Tablet for Jr $125 7S 

310A. 12" Amber (IBM) Sapphire, 3 outiets, wititer $ 0 $ 46] COC, 1008, DSO 40 Tr (BM HP) $ $8 $ 23] MICROSOFT, Booster 128K wiMouse $ 295 $ 195 

PRINCETON, HX-12 — Hi Ree/RGB Command Canter $ 100 $ 119] DYSAN, 10 ea, DS/0D (IBM, HP) $ 66 $ 35! MOUSE SYSTEMS, Mouse wisotware $ 195 $ 138 

SR 12 — Hi Res AGB NETWORK, Wrewee, doudet wf Aaurge $ 70.9 39] MAXELL, 10 wa OS/00, MDZ (1AM) $ 05 $ 21 ousonaal [expencion cones $ 540 
MAK 12 — Amber (IBM) Wiretres Pius, $ outietwiiner/surge $100 $ 59 | VERBATIM, 1008, 0SOD MOM (EM) $ 753 21 3 
‘ZENITH, ZVM-1220 — 12° Amber/Comp PROO TECH INTL, Unintecupcabie Power HIGH DENSITY DISKETTES FOR IBM-A\ 8 
ZVM-1230 — 12° GreewComp 200 Watts, PC200 for IBM-PC. $ 289) MAXELL, 10 on DS/HD (IEMAT) 3 

ZvM1240 00 Wells XT:200 for [BMXT. 399] MEMOREX, 10 00 DS/HD (IBM-A 


























































BUSINESS BUSINES: 
‘ST CONROY ust COMAT 0 
1,2, SFORECAST, roqures LOTUS 1.298 75 $ 59] MICROPRO, Essy NEW $ 150 $ 99] BORLAND, Sidekick (copiable) $s 45 
ASHTON-TATE, Framework $635 $ 378] = WordStar (PC) $360 $ 198 Turbo Pascal or Super Keys,ea. $ 708 39 
| dBase til $ 085 $ 389 WordStar 2000 (copia!) $4 $ 265 Turbo Pascal wi8067 or BCO, ea. $ 110$ 66 
| dBase It, (req PC-DOS$ 128K) «= § 484 $ 299 ‘WordStar 2000 Pius {oopiable) $ 505 $ 205 Turbo Pascal wi8067 § BCD $19 6 
BORLAND, Reflex The Analyst sms $5 ‘WordStar Professional, 4 Pak $ 405 $ 265 Toolbox or Turbo Graphics, ea. $ 5 $ 20] SCARBOROUGH, MamerType (PC or 4) 
GPI, General Acctg AR AP, or PRi,oa 3 585 $ 365) MICRORIM, A Base Series 5000 $ 665 $ 385} Turbo Tutor $ 3% $ 19] Your Porsonal Net Worth 
BRODERBUND, Printahop $s 3 Base 4000 $ 495 $ 259 | CENTRAL POINT, Copy IIPC $ 40 $ 22] SIMON 9 SCHUSTER, Typing Tutor lit 
Graptves Library $ 358 22) RBase Cou $2498 133} PCT $ © $ 22] SPRINGBOARD, Newsroom 
DATA TAANS., Fontrix 3 185 : rs Extended Report Wrier $150 $ $2} DIGITAL FES., Gom Drow $150 : $5| UNISON, Print Mastet 
DOW JONES, Market Manager Pius $ 243 $ 188] MICROSOFT, Multiptan (PC or $ 196 $ 124[ Gem Desktop $a 32 a 
J Market ansiyzer $s 228| “Cnavor Progr naan’? $250 $ 159] cennace $108 64 RECREATIONAL 
Spread Sheet Link $248 $ 189) Word $3758 $ 239{ OR LOGO-88 (CPG) $150 $ 99] BLUECHIP, Keitonare Barron, Tycoon ea $ 60 $ 35 
FOX & GELLER, Quickcode Al 3 25 $ 185] MULTIMATE, Muttimete Ver 3.3 $ 495 $ 229| FUNK SOFTWARE, Sideways $ © $ 37] BRODERAUND, Lane Iwentory In Stock CALL 
GNP, CPA+ requires Lotue 1-23 § 685 $ 468] PALADIN, FlashCaic $1298 86] LIFEBOAT, Lattice C $ 495 $ 279] ELECTRONIC ARTS, Large tovertiry in Stock CALL 
HARVARO, Tou) Project Manager = § 485 $ 265] PEACHTREE, Back to Benice $ 385 $ 239] MAGNUM, Fastrak*, RAM/Disk 9 spooler $ SO $ 39] HAYDEN, Sargon Ill (Chess) $OS M4 
HUMAN EDGE, Mind Praber (PC or Jr} $ 50 3 28 Peach Pak (GUAR/AP) $ 385 $ 219] MICROSOFT, Macro Assembler $150 $ 99] DeFOCOM, Hachinnere Gude or Zoeken $ 403 25 
(BM, Topview $ 305 $ 385) SAMNA, Word Pius $005 $ 349] BASIC Compiler or C Compiler, on $ 385 $ 289] Zork Il oF Ill, each sass 
INFOCOM, Comerstone $495 $ 309] Word 3 $50 $ 279] Business BASIC Compiler $ 450 $ 295] MICROPROSE, Strike pheped 36S 
LIFETREE, Volkowriter Deke $ 295 $ 156] SATELLITE, WordPertect (PC) $495 $ 219] COBOL Compiter $ 700 $ 459} MICROSOFT, Fight Simulator (PC or Jy $ $0 $ 
LIVING VIDED TEXT, Think Tank 3 185 $ 109] SOFTWARE PUBL. PFS Report $123 75 FORTRAN Compiler $ 350 $ 229] ORIGIN, Unima Ill (PC or Jr) sas 
LOTUS, 1.2.3 $ 495 $ 309] PFS Wrne, File, Graph, Planer Access, en $140 $ 84] PASCAL Compiler $ 30 $ 199] SIEMAA/ON-LINE, Uttimall (PC ord) $ OO $ 
3.05 $ 448| PFS Proof $ 9% $ 57] MICROSTUF, Crosstalk XVI (PC or Jy) $ 195 $ 110] SPECTRUM NOLOBYTE, Gato $03 
$ 500 $ 27$| WARNER, Desk Organizer (PC or Jr) $ 99 $ 63] NORTON, Urinion (14 prgmaj v3.0 $100 $ S68} SPINNAKER, Amazon, Dragon each § 40 $ 
1 KANAMO, Abii § 495 $ 319] ROSESOFT, Proke $ 130 —— 00 | SUBLOGIC, Jer $ 0O$ 





CONROY-LAPOINTE COMPUTER STORES, INC. eS OUR REFERENCES: 
Rejaliaies onlys SOLE prices may vary, We have een in computers and alectroncs 
5 w Binet le Rian eomery) = ance 1956 @ computar desler mince 1978 and in 
computer mas order since 1980 Banks 101 Intar- 






SAN FRANCISCO hington 












at dap hivy 
¢ CALL (415) 902-6212 


AU Park 217 Tigard at inte tion! stats Bank (503) 643-4578 We belong to the 


Chamber ot Commerce (503) 226-9411 and Direct 















and Ww CALL Ges 620-3598 f 178] Mon-Fr Gam to Bom (PST) 
tf F Maibating Associavon call Dun and Biacutieet {503) 620-9878. Born (1 
PENT LENS Ach nea NEs LOCATION: 7a] say 1 you aia a subscnbar Recipient of OREGON fon am co ru pan | Saturday 6am te 4pm (PST) 





in Belpate Plaza 2 blacks noith of Bellevue Square 
CALL (206) 641-4736 





you 
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ORDERING INFO & TERMS: mrrisierte snore memes nerirem fm) tiers mayo WEOD |! GONRO. 
2 Feut fequres for Shipping Insurance and Handling (EtH) All dems usually in Bip 600 LAPOINTE 
Casners crecrs money rders. Forte ‘000 checks and governmemt checks honored immeduaeiy Personal and other comes oom 20 ae 
Croat y arededie iCREDET CARD > 
ship Federal Express Standaré Air gn add 8 {525 eran) APO, FPO m0 4 Carey LaPorte 
ves shipped posal £8 20d 6% ($% Set, availablity and specticahons, Pr Toon Aaplledl coated | 
Or change without natice $0 a code cart 5 
nd products AL SLES ane PA Cette save ‘ae 70 12000 Bw Oaroen Poca Prtand OF O78 















o ierw ar Monday through Friaay Seturdsy 8 to 4 A EcongRAM®™ Fastrax® and Geverk™ arb trademaris, of Magnum Computer Inc. CREDIT DEPT (503) 84-1299 
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DATA SOURCES 
FOR DP PROFESSIONALS AND COMPUTER SPECIALISTS 
WHO PLAY IT SMART. 


In the complex and ever-changing computer field, smart 
means knowing how to make the right product choices. 
Without wasting time and money. 


Which means DATA SOURCES. 


DATA SOURCES is a complete reference **factbook" 
of virtually every computer system and software package 
on the market. With product comparison charts that let 
you compare specifications and prices at a glance. 


It’s the only resource of its kind. 


With DATA SOURCES you can make better, more intelli- 
gent comparisons—from the broadest range of possibilities 
— in minutes. 


terminals, 


Teena 


feferenco fo virtually anything you 
epee eye 


WORD PROCESS! 
Internatons! pg N-1050 


Systems pg N-1058 
WORD 


WORD PROCESSING, Prulips Information 


DATA SOURCES is published four times a year, so your 
information is always up-to-date. And it comes in two 
handy volumes—hardware and software. Tightly format- 
ted and superbly organized, DATA SOURCES will give 
you a complete overview of more than 25,000 software 
packages, 18,000 hardware and data communications 
products, and profiles of more than 10,000 
manufacturing companies. 


Io subscribe, call toll-free 1-800-443-0100, ext. 251. 
We'll send your first two-volume edition on a 30-day 


approval basis and enter your one year (four editions) 
subscription for just $230—more than 24% off the 


creme DATA 
SOURCES 


Chery tN N.J, 08034 


Sotnware Pactags cer tone 
you access pac’ 

even if you're not sure of the 
Guthor or product classification. 


SOFTWARE PACKAGE INDEX 
ING, On-Lins Software 


WORDMARC, 
Internabonal pg hs 
wos RC, Pulsar >> 

wi 


HIGH-END 
MICROCOMPI 
(32-bit) 


worp RCA Sernce Data 
Services Division pg N- 1064 

WORD PROCESSING, SBS Computers 
Pg N-1034 


SEORO EROCED ER Semone At 
pg N-1029 
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PROCE: Westend 
Business Systems pg N-708 
WORD PROCESSING DICTIONARY, 
Stratus Computer pg N-1060 
ID PROCESSING ENHANCEMENT, 
Intormatics General pg N-1063 
WORD PROCESSING IN SPANISH, 
Pninps Group pg N- 1054 
WORD PROCESSING SYSTEM, 
Cromemco pg N-1036 
WORD PROCESSING SYSTEM, Modtek 
pg N-1055 
WORD PROCESSING-S/23, IBM 
pg N-1045 
‘WORD PROCESSING/OATA 
CONVERSION, Muiler-Mugno 
pg N 


1-10.40 
WORD PROCESSING/ELECTRO 
Bee lis Sulcus Compu! 


GENERAL DATACOMM 
INDUSTRIES, INC. 


ADOXxXMr-vH4orc= 


— $8000 (16-cn } wono ‘PROCESSOR, Converon, 


wor 
2.1180 Series \ ry 16897) 
Pomni-to-pom, Multpont () 26 ch aff P0820 @aech} 
26 async D Up to 600 bps async 
AS-232, 20/60 mA current ‘oop mput infer 
faceais)C) Tranoperen input 13 FOX co". BLACK BOX CATA? 
vols/ch 11 1 composde | See advertisement o 
113, 141, 147, ae 
Compeny Profle 3 


link loopback, 
Indicators D Standstone RackmouniD 28, 
060 channel ends nstailed 0 1971 0 
Purchase — $575 (per ch) 


GTE NETWORK SYSTEMS 
frumsichary of GTE Caro} 


PROCESSING, Professional 
Business Computer Systems pg N-1060 
PROCESSING, 


WORD PROCESSING, Solvation pg N-698 


WORD PROCESSING, Us Pius pg N-1034 
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SOFTWARE COMPANY PROFILES 


MICRO LAB 


2699 Skokie Valley Rd 
Hoghland Park, IL 60035 


Satss $5,000,000. Emp! 60, Est 1980 
Business Areas—Software 


MICRO MANUFACTURING 
SYSTEMS 

2600 Corporate Or 
Columbus, OH 43229 

614-895-0738 

Preadent Larry J Fox, VP Marketng 
Gregory A Miller 

Sates $1,200,000; Empl 12, Eat 1979 
Business Areas—Software, Tumkey 


MICRO MATES 


MICRO PERIPHERALS, | 
(MP) 


Cappbent VP Marketing/Sales 


Ass $60,000,000, Emp) 1,5C 
1977 

Menutactures—Oisk equip 
Other Busmess Areas—Soft 


MICRO SOFTWARE, 
$275 Edina indusinal Biv 
Minnespolis, MN 5543¢ 
612-831-0079 

President Robert Hitdr 
Paul Cidford, VP Sais 
Secretary/Treas Tun 
Sates $1,500-000, E 
Area: 


ATION PRODUCT OF 
4S PUBLISHING COMPANY 





Four Genicom Printers: 
New Kids on the Block 


BY PHIL WISWELL 


Genicom Corp., in a display of 
Yankee ingenuity, has intro- 
duced some solid data process- 
ing printers. One of a handful of 
American companies compet- 
ing against Japan in the printer 
arena, Genicom recently re- 
leased four new versions of dot | 
matrix printers that were origi- 
nally tested in PC Magazine last 
year (**Printers,** Volume 4 
Number 19). 

Among the numerous im- 
provements in the current ver- 
sions of Genicom's printers are 
fast throughput, clean and ap- 
pealing character fonts, and 
compatitility with the full IBM 
character set in addition to IBM 
and Diablo 630 protocols— 
overall an impressive perfor- 
mance. 

Examination of the printers 
has proved that using the vari- 
ous fonts is no longer any trou- 
ble and the near-letter-quality 
mode is highly acceptable. 





More Drives for Your Jr 
1 would like to know if there are 
any vendors who make and sell 
a hard disk or a second disk 
drive for the PCjr. 
Linda Washington 
Coral Springs, Florida 


You've come to the right place 
for information. Legacy Tech- 
nologies (Lincoln, NE 68504; 


(402) 466-8108) has a line of 


disk drives and expansian cards 

for the PCjr, but it has very lim- 
ited distribution so you shauld 
order directly from them. 

Their Legacy series includes: 
the Legacy 1 , a floppy disk drive 
($495); the Legacy 3, a 10- 
megabyte hard disk ($1,249); 
and the Legacy 20, a 20-mega- 
byte hard disk ($1,595). Each 
comes with a replacement for 
the PCjr’s controller card, ca- 
bling, four extra expansion slots, 
and a separate power supply. 


Typing in a New Style 
I’m interested in a Dvorak-lay- 





The Genicom Lineup 

The $1,995 Genicom 3310 is 
rated at 70 characters per second 
in near-letter-quality mode by 
PC Magazine Labs. Like the 
other three Genicom models, it 
has front-panel membrane but- 
tons that allow you to program 
the printer. Whether issuing 
line/form feeds or programming 
the printer’s configuration, the 
front panel is a very handy fea- 
ture. The documentation offers 
a thorough explanation of the 
fonts and escape protocols. 

Genicom’s $2,450 3310 Col- 
or printer boasts a high-density 
letter-quality font of 288 dots 
per inch; up from 144 dpi. But 
there’s more: The 3310 Color 
has IBM graphics compatibil- 
ity, a special ribbon used to mix 
colors, and well-documented 
escape codes for IBM, Diablo 
630, and ANSI protocols. This 
is a fine color printer with a 
good near-letter-quality font, 
though it’s worth considering 
whether you want to sacrifice 





speed for the 3310 Color’s color 
performance. 

At $2,395, the Genicom | 
3320 Quiet printer now has full 
1BM and Diablo graphics com- 
patibility plus improved fonts. 
The near-letter-quality runs at a 
speed of 120 cps, and when 
Genicom called the 3320 a Qui- 
et printer, it knew what it was 
doing. 

The Genicom 3410, priced at 
$2,450, also sports additional 
frills. It can put out draft print at 
a true 230 cps and a nice near- 
letter-quality print at 87 cps. 


Ready for the Competition 
Genicom has taken a big step 
up in the printer market. Much 
attention has been given to de- 
tails such as the inclusion of 
three built-in escape code se- 
quences, DOS graphics com- 
patibility, and greatly improved 
throughput and font quality. 

All four printers have solid, 
all-steel, American-built con- 
struction and are meant to han- 
dle an entire day of continuous 
use. They compare favorably to 
Okidata printers in perfor- 
mance, and Genicom offers 
more competitive prices. a 





PC ADVISOR eniteosy GUS VENDITTO 
PC Advisor is a regular feature that helps 
readers choose the best hardware and 
software to improve their productivity. 





out keyboard for a COMPAQ 
Portable. Does anyone make a 
keyboard that will work with a 
COMPAQ? What about a pro- 
gram to learn the Dvorak key- 
board layout? 
James Heinecke 
Sheboygan, Wisconsin 


Dvorak is actually an outgrowth 
of research by that Cheaper by 
the Dozen research team, Lil- 
lian and Frank Gilbreth, who 
filmed typists for their time and 
matian praductivity studies. 
They showed that the so-called 
QWERTY layout requires clum- 
sy motians to type the most com- 
mon words and clusters the 
most common letters on the left 
side of the keyboard. 

August Dvorak, of the Uni- 
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versity of Washington, designed 
and patented a new keyboard in 
1932 that puts the most com- 
monly used keys in the most 
comfortable positions and bal- 
ances the work of the two hands 
by putting vowels on one side 
and consonants on the other. 
There are two ways to adapt 
your COMPAQ Portable: use 
software that interprets the keys 
or buy a new keyboard. 
SureStroke/Dvorak (Sea- 
saned Systems Inc., Chapel 
Hill, NC 27515; (919) 732- 
9391; $95 plus $4 shipping) 
comes with software that rede- 
fines the keys to the Dvorak lay- 
out, an instructional program, 
an audio cassette to help you 
learn, and stickers to poste on 
top of the keys. They’ il also sell 


Genicom 3310 

Genicom 3310 Color 
Genicom 3320 Quiet 
Genicom 3410 

Genicom Corp. 

One General Electric Dr, 
Waynesboro, VA 22980 
(703) 949-1000 

List Price: 3310, $1,995; 
3310 Color, $2,450; 3320 
Quiet, $2,395; 3410, $2,450. 
Claimed Draft CPS: 3310, 
3310 Color, and 3320 Quiet, 
300; 3410, 400. 

Actual Draft CPS: 3310, 
3310 Color, and 3320 Quiet, 
157; 3410, 230. 


Note: All four Genicom print- 
ers have 15'4-inch carriage 
widths and near-letter-quality 
fonts. The standard printer 
features include type pitch 
settings continuous from 4.8 
to 18 characters per inch, hor- 
izontal and vertical emphasis, 
correspondence quality, un- 
derline, sub- and superscript, 
high- and low-order charac- 
ters, PC Graphics compatibil- 
ity, and IBM Matrix and Dia- 
blo 630 command sequence 
compatiblity. 





you new keys far a COMPAQ 
Portable for $35, 

ProKey 4.0 (RaseSoft, (206) 
524-2350; $130), a keyboard 
macro utility; and XyWrite Ii, 
Plus (XyQuest; (617) 275-4439, 
$295), a word processor, give 
you a Dvorak option, but you' Il 
need new stickers for the same 
keys. 

For a hardware fix, contact 
Key Tronic Corp. (Spakane, 
WA 99214; (800) 262-6006) 
and ask abaut madel 5151D 
($255). You'll have to install a 
voltage adapter to provide the 
keyboard with 5 volts, instead af 
the 12 that come out of the ma- 
chine’s port. The RBH 851 
(RBH Electronics, Spokane, 
WA 99214; (509) 922-0765; 
$125) is an expansion card that 
performs this chare and pro- 
vides a port far the keyboard. 











Send letters to the PC Advi- 
sor, PC Magazine, One Park 
Avenue, New York, NY 
10016. 8 








IF YOU THINK 60 MBYTE AUTOMATIC TAPE 
BACK-UP IS AN INCREDIBLE VALUE AT $1395, 











SMART SYSGEN 


WAIT UNTIL SYSGEN 
SENDS YOU THE $100 REBATE. 


- Before 1/31/86 6895 


TAPE PURCHASER 
‘ONF HUNDRED DOLLARS 


THE AMOUNT Of} 


Sysgen™ has made its already bestsell- 
ing tape back-up for your PC, XT, AT,” or 
compatible an even smarter buy. 


Automatic Back-up. Painless Data 
Protection. 
Now you also get Sysgen’s exclusive aufomatic 
tape back-up, as easy to program as a VCR! Set it 
once, and your Sysgen automatically backs-up your 
hard disk. No system demands less time or returns more 
consistent data security. 
The new Smart QIC-File™ gives you the terrific Sysgen 
quality and technical support you expect. And Sysgen 
gives you the QIC-24 industry standard tape data format. 
Amust. Plus automatic back-up. All this for an incredibly 
low price: $1395-—internal or $1495—external. 


Pg aaron > Octnoer Loe and con chides Janus 31, 1986 pee ee ts, 


dated by Jan 31 will be honored if postmarked na later than February 28 

Mail to- SYSGEN REBATE OFFER, Sysgen Fulfillment House, 3606 W Bayshore. 
Pato Alto, CA 94303. Certain eae rare 

Trademarks , QIC-File, Smart QIC-File—Sysgen, Inc _, AT-International 
Business Mac ries Corporation recon erealrageracis 15M. PC DOS— 
Internationai Business Machines Corporatio: 


47853 Warm Springs Bivd., Fremont, cA 94539 
(415) 490-6770, Telex 4990843 


Buy the Smart QIC-File before Jan. 31, 1986 and 
Sysgen will sweeten the deal with a $100 rebate. 


Simply return your completed warranty card with proof of 
purchase to the Sysgen Fulfillment Center at the address 
below, and we'll send you a check for $100* 

The Sysgen Smart QIC-File is IBM® PC compatible—in- 
cluding all versions of PC DOS® It copies disk data file-by-file 
in automatic mode and also includes an option for manual 
file-by-file and mirror image back-up. 


Act before Jan. 31, 1986. 
Don't miss out on the best deal in 
town for automatic tape 
back-up! For more infor- 
mation on Sysgen’s 
superb line of 
hard disk and tape 


a a 
back-up products or —~ 
==. SYSGEN 
nearest you, call 
1-800-821-2151. 1 NC OR PORATED 
Dept. 25 





THE P¢’S LIMITED AT"—$1995. 
THE PC’S LIMITED TURBO PC"—$795. 


i —= 
ie 





At these prices, it’s no wonder 
we re burning up the marketplace. 


Yes, you can believe It. Since we ran our first advertisemeot for the PC's Limited AT™ and Turbo PC™, the calls we've received mostly start 
with comments like “Is this for real?” And “How can that be?” But oow that our machines are in the hands of influential buyers, the questions 
tend to concern quantity discounts for further purchases. (Which are available.) You see, the PC's Limited machines are assembled from 
components bought worldwide with our strong buying power. Then they are offered directly to you—with no middleman markups. So light a 
match to your old budgets. With the savings we're providing, you'll have money to bnrn. 


PC’S LIMITED AT™ PC’S LIMITED TURBO PC” 
—80286-based System Unit (runs at 6MHZ, SMHZ optlonal) —16-bit 8088-2 System Unit (running at 4.77 or 6.66MHZ) 
—1024K on Mother Board —640K on Mother Board 
—1.2 Meg Floppy Drive —360K Floppy Drive 
—Combined Floppy/Hard Disk Controller Card —Keyboard 
—AT Keyboard —135W Power Supply 
—192W Power Supply Runs all Major Software written for the IBM PC™ and 
So ce atoll gis PC XT™, 40% faster, without modifications. Unit has 
—Clock/Calendar with Battery Backup 8 Expansioo Slots, with 7 available in above configuration. 


Runs all Major Software written for the IBM PC™, PC XT™, and 
PC AT™. Unit has 8 Expansion Slots, with 7 available in above 
IBM" rademark 
configuration, Same Bus Configuration as IBM PC AT™. ins PORCH aod AY are Leleasrtl crs aes mcnuees Cporion 


CB PC’S LIMITED" 


SALES-RELATED CALLS OUTSIDE TEXAS, 1-800-426-5150 
1611 Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls from anywhere in country, (512) 339-6962 
Technical Support Calls, (512) 339-6963 Customer Service Calls, (512) 339-6964 
Telex No. 9103806386 PC LID 
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LETS YOU GET TODAY’S WORK DONE 
..- AND PLAN FOR TOMORROW 


KnowledgeMan/2, the most 
advanced business software 
available, lets you be more 
productive than ever before and in less time. These 
powerful business capabilities, tightly fused into a 
single program, work together for you: 


© Relational data management 

C1 Spur-of-the-moment inquiry 

© Spreadsheets 

O Statistical analysis 

0 Forms management 

0 Programming language 

O Options for creating graphs, processing text, gener- 


ating reports, painting forms, mouse processing 
and remote communications. 





KnowledgeMan/2’s four user interfaces make it 
easy for you. . .and all your business people. . . to 
work with KnowledgeMan/2: 


mdbs and KnowledgeMan/2 are registered trademarks and K-Chat is a trademark of Micro Data Base Systems, Inc., P.O. Hox 248, Lafayette, IN 47902 


© Menus, help screens and easy-to-use documentation 
guide your every step, if you're just beginning. 

© Direct commands for the power user, with help 
available when you want it. 


© K-Chat, the optional natural language interface, 
for asking for information in plain English. 


© Procedural programming for the advanced user. 


Get KnowledgeMan/2 working for you today. And 
start planning for tomorrow. 


KnowledgeMan/2 is available for IBM PC, XT, AT 
and compatibles with PCDOS, 16-bit micros with 
MSDOS or CP/M-86. Special versions are available 
for UNIX multi-user operating systems and IBM, 
3Com and Novell Local Area Networks (LANs). 


For the name of the KnowledgeMan/2 dealer near 
you, call or write Micro Data Base Systems, Inc./ 
Marketing & Sales, P.O. Box 248, Lafayette, IN 47902. 
317/463-2581, Telex 209147 ISE UR. 


ane Wes 





mn) 
nbs’ 


CIRCLE 301 ON READER SERVICE CARO 


@ 
@ 


The Mouse by Maynard Electronics makes your favorite 
programs faster,  Z_- easier, and smarter! 


“RY MAYNARD ELECTRONICS 


Teach The Mouse 






A aren Mouse click will instantly 
produce the character, sentence, 
paragraph, or anything else 
you've selected. Click: you call 
up the CustomKey menu. Click: 
your file is saved. Click: a com- 
monly used paragraph appears 
in place. No other mouse gives 
bs such power and versatility. 

\ A 

) A Tale Of Three Mice ... 
Compare our Mouse with the others running 


around and you'll see, there's no comparison! 
’ Here are just a few features across the board: 


Maynard Micro- Mouse 
Mouse soft Systems 





At last, an “intelligent” mouse! Now you can add 
command power to your programs, when you 
want, the way you want — instantly! The Mouse 
by Maynard Electronics comes with our | 
CustomKey™ software which lets you assign 
and reassign commands whiie using your | 
favorite programs — even those without 
mouse utilities. Fly through programs like / 
Symphony; Lotus 1-2-3? Framework; Multi- | 
Mate* and others with undreamed of speed! / 
And of course, it's fully compatible with all | 
programs written for a mouse, too. 


See F FSFTo 
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SEE E EERE 
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as Lwic I) 3" 
Purchase The Mouse now and . 


receive the popular paint program \, =7) 
sSymehony and Lotus 1-2-9 are wademarks of Lotue Development en Telepaint* at no additional cost > & 
tema inc. Tetepaint is a trademark of LOS/Telegraphics. , —a$149 valuel S- 





NEWS IN BRIEF enireo sy JANE MINTZER 





Epson 24-Pin Printers . . . Epson America Inc.'s 
new LQ-800 and LQ- 1000 24-pin dot matrix prinicrs, introduced in 
mid-November, fil between thc FX-85/FX-185 and the LQ-1500 in 
price and performance. Epson says. 

Epson claims the new modcls print 180 charactcrs per sccond in 





The Epson LQ-800 ($799) and wide -carriage LQ-1000 ($995) print at 180 cps in draft 
mode and 60 cps in letter-quality mode. 


draft mode and 60 cps in near-letter-quality mode. The 24 print 
wires are arranged in two vertical rows of 12, so letter-quality print- 
ing can be done in one pass of the printhead. The 20-column LQ- 
200 lists for $799. The 132-column LQ-1000 is $995. Both come 
with parallel and serial connections, a 7K-byte print buffer, and 
friction paper feed. Optional features are tractors, $49.95 (LQ-800) 
and $59.95 (LQ-1000), and single-bin cut-sheet feeders, $129.95 
and $159.95, respectively. 

In addition to draft, NLQ, and NLQ-proportional styles standard 
in the printers, drop-in font cartridges are available at $49.95 each. 
Also available are ‘*Personality Cartridges,"’ $79.95 options that 
make the printers think they're IBM Graphics or Diablo 630 print- 
ers. Without them, the LQ-200 and LQ- 1000 print italic rather than 
graphics in the high-order character set. 

The LQ-800 was shipped in November; the LQ- 1000 was sched- 
uled for a December delivery. Epson says the closest competitor is 
the Toshiba 1341 printer. —Bill Howard 


Optical Storage Joint Venture . . . vu pont of 


Wilmington, Del., and N.V. Philips of the Netherlands have | 
formed a joint venture to manufacture and supply optical storage | 


media for the data, audio, and video industries. Starting with an ini- 
tial $150 million capitalization, the joint company projects 1990 
sales of $1 billion ina $4 billion market. 

All types of optical disks, from 4%-inch audio compact disks to 
14-inch, 4-gigabyte digital mainframe disks will be produced. Both 
spirally recorded CD ROMs and write-once CD PROMs and con- 
centrically recorded optical disks in all commercial sizes will be 
supplied. —Craig L. Stark 


Targa Systems’ Decision Images . . « Business 


presentation graphics are hitting prime time with the introduction 


of Decision images, a series of products that combine television- |; 


quaiuy images integrated with taped audio to produce persuasive 
presentalions. The sofiware, designed by Targa Systems Corp., 
offers graphics, video, a run-time module, image capture, freehand 
drawing, and audio integration. But the package owes its video 
quality to AT&T's Video Display Adapter with Digital Enhance- 
ment (VDA/D). This board essentially tums your standard 16-color 
1BM monitor into a 32,000-color television screen. 

The VDA/D, designed by AT&T's Electronic Photography and 
Imaging Center in Indianapolis, works with digital and analog RGB 
monitors, composite color video monitors, and RF-modulated color 
television sets. 

Targa Systems’ Decision Images series consists of three work- 
station packages and an Artistic Creation System, all of which run 
onan IBM PC, XT, or AT with 512K bytes of RAM and DOS 2.0 or 
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later. Artistic Creation System can be used by an organization's art 
department 1o capture video and still images, design original graph- 
ics, manage libraries of images, and match the audio portion of the 
presentation to the on-screen display. It will sell for $10,500. 

The first package in the series is a tool set for creating charts and 
graphs and combining them with text; it will have a license fee of 
$500 per package. The second product, which costs $1,400 and in- 
cludes the VDA/D, combines these functions with video capabili- 
ties. Decision Images Presentation Plus, the third in the series, is a 
run-time product that creates distribution disks of your presenta- 
tions that will run under DOS without requiring the Decision Images 
software. It will have a licensing fee of $350 per package. 

For further information, contact Targa Systems at Cityplace, 
Hartford, CT 06103, (203) 275-6585. —Stephanie Stallings 


PCir Sale-a-thon . . . 18M is pushing hard this holiday 
season to move the last of its PCjr computers out the door. Buyers 
may be able to find a PCjr with one disk drive and a color monitor 
for as little as $650. IBM is running full-page ads in magazines and 
ne wspapers—‘ ‘How to turn a little money into a lot of 
compaier’’—as well as radio ads. The PCjr, introduced November 
1, 1983, never sold up to expectation, and IBM halted production in 
March 1985. 1BM declines to say how many are left (industry ana- 
lysts estimate 150,000 to 200,000) but does say sales are brisker in 
the fourth quarter than in the first part of 1985. 

IBM Product Center list prices are $725 for the one-drive unit and 
$399 for the color monitor, or $1,124 total. However, its dealers say 
they get a rebate of about $175 per package, lowering their cost to 
about $500 per package. 

1BM isn’t alone in discounting for the holidays. Tandy Corp. is 
offering a holiday package deal for its PC-compatible Tandy 1000 
with a color monitor, 128K bytes of RAM, and a single floppy drive 
at $999, rather than $1,298. 


Secret Agent PC . . « COMPAQ Computer Corp. of 
Houston, Tex., has introduced a version of the COMPAQ Portable 
226 that meets the U.S. government TEMPEST data-security re- 
quirements. The Loral 3100T COMPAQ Portable 226, offered by 
COMPAQ in agreement with government electronics supplier Lor- 
al Electro-Optical Systems, incorporates a removable 20- 
megabyte fixed disk drive. This enables all stored data to be re- 
| moved from the computer and kept in a physically secure location. 

| The 3100T also meets the government's TEMPEST require- 
ments. TEM- 
PEST stipulates 
that personal 
computers used 
for government 
and defense pur- 
poses must al- 
low for the sup- 
pression of the 

electro- 

« magnetic 
tadiation 
that PCs 
emit. It is 
this radia- 
tion that 

makes computerized data vulnerable, because it is open to being in- 
tercepted and read by outside agents. 

A 3100T with one removable 20-megabyte fixed disk drive is 
$11,999. Extra removable fixed drives are $2,599. Shipments are 
scheduled to begin in January 1986. —Virginia Dudek 











The Loral 3t00T COMPAQ Portable 286 has a 20-megabvte 
removable fixed disk drive. 
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' “ Includes: 80286-based System Unit, 1024K on 
7] 7 Mother Board, 1.2 Meg Floppy Drive, Combined Floppy 
and Hard Disk Controller Card, AT Keyboard, 192W 
Includes: System Unit, 640K on Mother Board, ‘ pply, 2 aan ae oh = 
360K Floppy Drive, Keyboard, 135W Power Supply. Cock ccaicntas stcry Reckep omer 
ves al Mejor Solteare written tor the IRM PE and PE/IT, 40% faster, witheot mefilienens, ews all Safer Soltwure written tor the IRI PC", PCT”, anal PC AF, {Procnener} intel 96286 running ot GANT. 
(Preconser} 16-bit 6008-2, 4.77 or 6.64000 Cock ipsed. (Inpansion Sete] 16; 7 are evalahie in chove seallguration. {lapension Site} 8, 7 ove evelisie shove cnaligoatios. Sams bet Conligwration ws PEAT". (e441 optional) 


PC's Limited PC-2000 RAM Board W/OK || PC’s Limited Monochrome Graphics 


Fully Com, With Lotus /Intel Expansion Fully Hercules Compatible 
mory Paging Technique Sonar ; 
© Expandable to 2043K 


© Graphics Mode 720 X 348 Pixels 
* Includes Ramdisk/Print Spooler Software 


® One Parallel Printer Port 

















































PC’s Limited Universal 
~~ Video eng ine 


ME $25 
—— 


© Replaces numerous cards, including IBM, 
Hercules, Plantronics. 
¢ Provides 132 column text—color or mono 
¢ Supports all parallel printers and plotters 
¢ Emulates color software on monochrome 
monitor in 16 shades 
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© Uses Floppy Controlier Card ® Half Height 
© 10.35 Meg Formatted Capacity * Low Power 
© Used in Compaq Deskpro. 








® Fits In Short Slot 
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SALES-RELATED CALLS OUTSIDE TEXAS, 1-800-426-5150 PosalureD ere 
in sabsniente equivaine iarms. 







oer reactor ass 1611 Headway Circle, Building 3, Austin, Texas 78754 

Geena ary Sales Calls from anywhere in covatry, (512) 339-6962 pm 
Tolererpreo sin Technical Support Calls, (512) 339-6963 Customer Service Calls, (512) 339-6964 ——— Sw 
ic jue Telex Ne. 9103808306 PCLID Ad Womber 2114/86 -y 





CIRCLE 471 ON READER SERVICE CARD 


20 MEG Hard Disk System 
for PC 


a“ ¥.V.4 
_ Internal $4 


ww eh. External $619 | 






Half Height 


Includes Seagate Hard Disk, Western Digital Controller, Cabies, 
Manual, Software, and Mounting Hardware. 
Boots From Hard Disk One Year Warranty 





20 and 30 MEG High Speed 
40 MS Hard Disks for AT 





| 20 MEG $579 
30 MEG $699 


Includes Seagate Full Height Hard Disk, Cables, Manual, and Mounting Rails. 
Boots from Hard Disk. Sit ha alata 








“Flo Disk Drive 
TEAC 
a 55-B, Haif-Height, DS/DD 
MITSUBISHI 
Japan's Best) 
Half-Helght, DS/DD 











Call as Got competitive peices oo larger quaaticies of RAM chips. 


64K RAM $8 Z 


PEPE OPE LEG 
Set of 9 hiss, 200 oF 150 Nanoseconds 

128K RAM soe ine at™™ 
set $39 


PC’S LIMITED Six Function Card 


© Upgradable to 384K 
© Clock/Calendar 

* Includes Software 

* Paraile! Port 

© Serial Port 

© Game Port 















w/384K $129 


Two Year Warranty 


PC's Limited PC-576 RAM Board W/OK 


* Expandable to $76K 
© Supports 64K or 256K RAMS 


® Fits in Short Stot 











SOLVE YOUR POWER PROBLEM. 


XT POWER 135W 


ei 


a! 


‘onan $89 


25 or more $75 each 


Directly replaces power supply in PC." 
Futly XT™ compatible. One Year Warranty 


300/1200 Baud Hayes Compatible Modem 
Fits in Slet 
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PC’s Limited AT Multifunction Card 


© Expandable To 3 Meg (1.5 on Board/1.5 on Piggy Back Board) 


* Supports 64 or 256K Rams 
® Parallel Port 


* Serial Port (2nd Serial Optional) 


$199... 


Piggy Back Board $59 w/0k 


PC's Limited we. a Card 


© Supports Up To Four Drives 
































once, read mostly) and CD 
(compact disk) drives. 


Laser Buildup 

A year ago, Hewlett-Packard 
and Apple were the big names in 
laser and related printing tech- 
nology. Now the numbers reach 


low-end prices edging toward 
$2,000, rather than $3,000; op- 
tions other than the ubiquitous 
Canon print engine, including 
LED arrays and ion deposition 
technology; higher resolution; 
more speed; and some paper 
sizes bigger than 8% by 11. 


AT Compatibles 

Epson America Inc., showed 
IBM PC AT-compatible com- 
puters. Epson's Equity I, Il, and 
Ill line matches the PC, XT, and 
AT. Epson, banking on the 
name recognition of its printer 
line (13 new ones introduced in 
1985), says it sold out its first 
year's Equity line production. 

MicroPro International Corp. 
of San Rafael, Calif., showed 
off WordStar 2000, Version 
2.0, a major upgrade to the 
high-end word processor intro- 
duced a year before. The new 
package can directly import and 
manipulate /-2-3 and Symphony 
files. MicroPro also took the op- 
portunity to try to reposition the 
product. Says product manager 
Lewis Levin, ‘‘People saw 
WordStar 2000 as an upgrade to 
WordStar, which wasn’t 
true.”” t 


software. **That’s fine if you're 
an idealist but not if you're go- 
ing to play ball in the real 
world.’” 


Core Concerns 

Rubin doesn’t think that IBM 
support was a major issue in 
Jobs's resignation. He adds that 
**Apple won't become any 
more compatible than it feels is 
necessary. 

If Apple had any hope at all of 
moving into large companies, 
it had to become compatible 
with the token-ring network,”’ 
says Rubin. ‘‘This won’t cause 
a tremendous corporate rush to 
the Macintosh, but many com- 
panies prefer to use it, as it fits 
into their specific needs.”’ 





well over a dozen. The trends: | 






1-2-3’s Match? 


(continued, 33 
TOTAL EXPENSES = SAL~ 
ARY + OVERHEAD 


You might want another formula: 


INCOME = TOTAL REVE-— 
NUE ~ TOTAL EXPENSES 


Instead of putting the formula 
B6-B 18 into cell B24, you write 
the relationship in plain En- 
glish. Javelin makes tables for 
these new variables, does the 





view or split the screen and get 
two views. The most original is 
the diagram view, which shows 
how variables affect each other. 
The bottom part of the screen 
tells you that sales affect reve- 
nuc, which affects income. You 
can move around the diagram 
and see how your model works, 
a convenience for anyone who 
ever got lost in a spreadsheet. 

If you want a picture of your 
data, Javelin will throw up a 
quick bar or line chart. If you 








Javelin has the facility ta display data in different ways on a single or split screen. The ] 
diagram view feature shows how variables affect each other. Javelin also has chart, 


graph, table, and worksheet views. 


arithmetic, and fills in the val- 
ues. For complex operations, 
Javelin offers more than 70 /-2- 
3-like functions. 

Javelin can show you differ- 
ent views of the same data. You 
can fill the screen with a single 





“Apple recognizes that any- 
one who wants to exist in the 
computer market has to support 
IBM,” says Bill Krause, presi- 
dent and CEO of 3Com Corp. in 
Mountain View, Calif. ‘I don’t 
view Apple as compromising 
anything. It was a pragmatic de- 
cision. Users want to be able to 
share and exchange information. 
it doesn’t matter anymore what 
kind of hardware they have.”” 

“It’s a great idea,’” says 
Marty Taucher, spokesperson 
for Microsoft Corp., which has 
astrong software line in both the 
IBM and Apple environments. 
““Any way it can tie both worlds 
together will allow us to lever- 
age our development activities 
in both areas,”’ a 
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want the monthly numbers for a 
variable, choose the table view. 
Ironically, the most useful view 
is the worksheet view, which 
lines up data in good old col- 
umns and rows. 


Wherever possible, Javelin | 


imitates /-2-3. Spreadsheet us- 
ers will feel right at home with 
the slash commands and menus. 
But Javelin does things the 
$200-cheaper /-2-3 never 
thought of. 


It helps you spell. Variables | 


are a lot easier to remember than 
spreadsheet cell addresses, but 
they're a pain to type. So, in- 
stead of repeatedly typing 
OVERHEAD, you can type the 
first two letters, OV, and hit the 
“‘spell’” key. If only one vari- 
able starts with OV, Javelin 
types OVERHEAD for you. If 
there are more than one, a menu 
pops up and offers you a choice. 

The program has a host of 
other great features. If you write 
a function, it will prompt you 
for the correct syntax and num- 
ber of arguments. There is a 
macro language that lets you 









record keystrokes or write code. 
You can tell at a glance how 
much memory you have left or 
if anything has changed after 
you have added a model. 

In addition, Javelin has a nice 
choice of graphs: pie, bar, x-y 
scatter, line, and stacked bar. 
You can import ASCII or /-2-3 
files, and you can consolidate 
Javelin models. 


Better than 1-2-3? 

Will Javelin unseat the 
spreadsheets? I think not. Slick 
as it is, Javelin has real flaws. 
For one thing, all variables must 
be in a time series of weeks, 
quarters, days, and so forth. 
Javelin is really suited only for 
financial models that change 
over time. 

Also, by giving up control 
over individual cells, Javelin 
gives up a lot. You've got to set 
up a formula that works for ev- 
ery occurrence of a variable. 
What if your sales-commission 
rate changed in 1984? Your for- 
mula has to be something nasty, 
like: 


COMMISSIONS = RANGE 
(Jul 83,Sept 84, SALES 
*0.05);RANGE(Oct 84, 
Dec 85, SALES*0.07) 


Another feature not found in 
Javelin is that it doesn’t have 
database capabilities of its own. 
This is somewhat of a weak- 
ness, especially if Javelin is po- 
sitioned to compete against a 
product like /-2-3. 

It’s copy protected, too—not 
a good feature—although it can 
be booted from a hard disk. 

Javelin is an ambitious pro- 
gram with fine features. It may be 
great for simple models, but its 
weaknesses could hold it back. 

Watch for a full review of 
Javelin and other spreadsheet 
products in upcoming issues of 
PC Magazine, including Paper- 
back Software’s VP Planner 
and /-2-3, Version 2.0. t 





































Javelin 

Javelin Software Corp. 
Onc Kendall Sq., Bldg. 200 
Cambridge, MA 02139 
(617) 494-1400 

List Price: $695 
Requires: 512K RAM, 
DOS 2.0 or later. 
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Fall COMDEX 


(continued from preceding page) 

uct. According to Ashton-Tate, 
the program boasts more speed, 
performance, and programming 
power, while using Frame- 
work-style pull-down menus. 
The price is $695, the same as 
dBASE Ill. A $995 LAN Pack, 
with automatic record locking 
and eight levels of password 
protection, can be added. 

**We weren't too eager to 
make a major announcement at 
COMDEX,” says an Ashton- 
Tate spokesman. ‘'But the tim- 
ing worked itself out. It turns 
out nobody is announcing any- 
thing significant this year. Stra- 
tegically, we own the show. ** 

Many other software houses 
were pushing to revise their pro- 
grams for network operation. 

Microsoft announced retail 
delivery of its Windows pro- 
gram and, to head off sniping 
about the 2-year delay, mailed 
out a calendar poking fun at it- 
self and charting Windows’s de- 
lays since its November 10, 
1983, announcement. 


EGA and a Monitor to Go 

COMDEX ’85 was the year 
the PC world got serious about 
higher-resolution graphics. At 
least a half-dozen manufactur- 
ers announced boards that are 
compatible with IBM’s En- 
hanced Graphics Adapter 
($545; $982 with a 256K-byte 
memory), several boasting four 
emulations: the EGA, the origi- 
nal Color/Graphics Adapter 
(lower-resolution color), the 
Hercules, and the IBM mono- 
chrome. 

By early 1986, feisty buyers 
should be able to land a board 
and matching monitor, such as a 
Princeton HX-12E, for a dis- 
counted price of $1,000. 

Video-7 Inc. and Quadram 
Corp. each say they were the 
first to ship a $595, four-in-one, 
Video-7-designed 256K-byte 
enhanced graphics board. 
Called VEGA by Video-7 and 
QuadEGA+ by Quadram, the 
‘oourds will be marketed Jiffer- 
ently by each company— 
Video-7 will sell primarily to 
PC makers and Quadram will 
sell to the public. Other compa- 
nics with EGA boards at 
COMDEX were STB Systems 
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Approximately 80,000 attendees, paying $25 a head, milled about the estimated 1.4 
mullion square feet of exhibit space during the 5-day COMDEX extravaganza. The 
Show attracted 1,250 exhibitors and introduced more than 65 new products. 


Inc., AST Research Inc., 
Tecmar Inc., and Forte Tech- 
nology Inc. Reportedly, one 
EGA board could approach the 
$200 level, discounted. 

Also look for at least one 


| OEM to integrate a four-in-one 


video chip onto the mother- 
board of a PC in 1986. 
Hercules, a COMDEX no- 
show, will be aholdout from the 
EGA bandwagon, choosing in- 
stead to develop its own higher- 
resolution color/graphics stan- 
dard compatible with existing 
monitors. Hercules says IBM 


EGA boards run too slowly. 


Network News 

IBM ard a host of others dis- 
played their local area network 
products. Most of the attention 
focused on IBM's new IEEE | 
802.5 token-passing-ring LAN, 
which was introduced in Octo- 
ber, and compatible products 
from other vendors. Also in evi- 
dence were products that serve 
as a link to the new network. 

The companies producing 
compatible token-ring LANs 





are Proteon Inc. of Natick, 


Apple Will Link Mac 
To IBM Computer World 


BY CHARLES BERMANT 


CUPERTINO, Calif.—Saying 
that 1985 was ‘’the year Apple 
grew up,’” Apple president and 
CEO John Sculley announced 
plans for a software link be- 
tween Apple Computer Inc.’s 
Macintosh and IBM computers 
of all sizes. 

While continuing a commit- 
ment to the Apple Il line, the 
company will push the Macin- 
tosh as & workstation and, ae- 
cording to Sculley, *‘tie the 
Macintosh into the rest of the 


computer world.’’ 

The link will allow a Macin- 
tosh access to data stored in an 
IBM mainframe, which can also 
be accessed by IBM PCs. Apple 
plans to use IBM's systems net- 
work architecture (SNA) and is 
now beta testing a program that 
allows MacWrite word process- 
ing files to be transferred to and 
tevised by IBM word proces- 
sors. 


Apple and IBM already have 
a lot in common. Each has set 


Mass. (ProNET-4);, Unger- 
mann-Bass Inc. of Santa Clara, 
Calif. (Intro/Net); AST Re- 
search Inc. of Irvine, Calif. 
(AST Resource Sharing Net- 
work); Bridge Communications 
of Mountain View, Calif.; 
Nestar Systems of Palo Alto, 
Calif.; and 3Com Corp. of 
Mountain View, Calif. 

Some of these companies are 
also producing gateways that 
link to the token-ring network. 
For example, Proteon's Pro- 
NET-Linkway will connect the 
token-ring LAN to faster 
ProNET LANs; Bridge Com- 
munications will link the token- 
ring to Ethernet LANs, and AST 
will link the token-ring to an 
IBM mainframe through the 
AST-SNA/BSC gateway. 


Hard Disks Everywhere 

Hard disks took three tacks: 
internal 10- or 20-megabyte 
"disk cards’’ that take one to 
two expansion slots; fast hard 
disks—many with cartridge 
backup; and 50-megabyte-plus 
hard disks meant to fuel the 
needs of networks and serious 
business databases. 

Disk cards were shown by 
Mountain Computer Inc. (10- 
megabyte and 20-megabyte 
DriveCard), Plus Development 
(10-megabyte Hardcard), and 
HC Associates (20-megabyte 
HC 2045). 

Several makers were also 
previewing just-over-the-hori- 
zon technology: WORM (write 


standards for the personal com- 
puter industry. Neither com- 
ments on each other or about 
products under development. 
While information about the 
link is typically vague, it will 
take software form and hit the 
market in the next 3 to 18 
months. 

Former Apple chairman Ste- 
ven Jobs, who resigned in Sep- 
tember 1985, fervently believed 
the Mac was superior to the 
IBM PC and didn’t want to go 
out of his way to support what 
he perceived to be an inferior 
technology. 

**Jobs thought it would be 
shaming to support the PC,”” 
says Charles Rubin, who has 
written three books about Apple 
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BY CHARLES BERMANT 
AND BILL HOWARD 


LAS VEGAS—COMDExX lasts 
only 5 days, but it yields nearly 
a year's worth of new products. 
Something shown here may 
have been introduced over the 
past summer or may not be 
available until next spring. 
COMDExX< °85 boasted a pro- 
liferation of 80286-based PCs, 
EGA-compatible graphics 
cards, local area networks, and 
lower-cost laser printers and 
mass storage devices. The re- 
sult: a product-rich show with a 


BY JARED TAYLOR 


Is there an alternative to the 
spreadsheet? Is the product that 
launched the micro revolution 
ready for retirement? So the 
makers of Javelin would have 
us believe. This new program is 
the first serious attempt to im- 
prove on the standard columns- 
and-rows spreadsheet. And it's 
taking a shot at the toughest 
competitor around: /-2-3. 
Javelin ($695) has aban- 
doned the classical approach to 
model building. Instead of 
putting formulas into cells or 





defining one cell in terms of an- | 


utiNews 
Hardware Stars 
At Fall COMDEX 


guardedly optimistic feel, de- 
spite a dearth of bombshell soft- 
ware announcements. The big 
software announcements— 
Javelin and Paradox—had been 
made earlier in the fall or, in the 
case of the finally delivered 
Microsoft Windows, 2 years 
carlier. 

With an attendance of 
80,000, the COMDEX popula- 
tion was larger than that of 
many American towns. 

“*Fall COMDEX is a perma- 
nent part of marketing in this in- 
dustry," says Corvus Systems 
Inc. director of marketing Bill 





NEWS IN BRIEF.........00020000005 38 
COMMUNIQUES .....0s0eeecseecee8 46 
PC UPDATE .....20cceccsecscesees 58 
DOWNTIME.......00cseccsceeccees 58 











Lanfri. *It is not a way to intro- 
duce products, but it is a good 
place to bring people together."* 

Doug Cooper, product man- 
ager of San Diego's Emerald 
Systems Corp. agrees, *‘It’s 
good to meet people behind the 
technology and find there are 
actual names and faces behind 
the technology that people are 
promoting.” 


dBASE III on a Network 
Ashton-Tate’s dBASE Il 
PLUS was the fall show's most 
significant new software prod- 
(continued on next page} 


Has Lotus’s 1-2-3 Met Its 
Match in the $695 Javelin? 


| With Javelin, input variables are used to construct formulas. Once given the formulas, 
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the program then assigns raw data to tables, makes calculations, and fills in the values. 








other, Javelin lets you write for- 
mulas, enter data, and define re- 
lationships, while the cells take 
care of themselves. 

Let's say your company has 
revenue from two products, A 
and B, and two kinds of ex- 
penses, salaries and overhead. 
These figures are what Javelin 
calls input variables; the num- 
bers come from the real world. 
But instead of going into cells, 
as they would in a spreadsheet, 
| they go into a table. 


Plain-English Variables 

Javelin takes the raw data you 
gave it as input variables and 
turns it into calculated vari- 
ables. If you want total revenue 
and total expenses, you give 
Javelin two formulas that use 
input variables: 


TOTAL REVENUE = SALES 
A + SALES B 


(continued on page 35) 
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Maximizer... 
And Maximizer AT... 


Most companies would be 
satisfied with successful 
multifunction boands like 
these. 


No one else's qualityisso 
high.We perform exhaus- 
tive tests on everything, 
not just once but 3 times. 
We use multilayer con- 
struction for better noise 












The only returns we've 
been getting are customers 
coming back for more. 
And no one else offers 

so much forso little: 
Maximizer comes with 
64K- 512K RAM. Maximizer- 
AT comes with 128K to 
4MB. Each comes with a 
printer spooler, and not 
just a parallel port, buta 
bidirectional 1/0 interface. 
We don't just give you 

one RS-232C serial port. 
You can add a second 
serial port and evena 
game control adapter. 
Maximizer features RAM 
disk software plus clock 


> = Si 


= SIGMA 
= DESIGNS 


SIGMA DESIGNS, INC. 

2023 O"Tbole Avenue 

San Jose,CA 95131 

(408) 943-9480 Telex: 171240 


and calendar, with battery 
backup. And both boards allow 
you to disable any unused 
function with a simple 

flick of a switch. 

With all this, you'd think 
well be happy, but our 
engineers are still looking 
for ways to make it better. 

For the dealer nearest 
you, call (408) 943-9480, 

At Sigma Designs, we 
havea simple philosophy: 
It's our job to be dis- 
satisfied.So you don't 
have to be. 


Maximizerand Maximiser-AT are 
trademarks of Sigma Designs, Inc, 


CIRCLE 347 ON READER SERVICE CARD 


Buy Mainstreet and Adept 


ADEPT PC 


$749 


ADEPT 
Personal 
Computer 


© 640K RAM 

@ 360Kb Floppy 

@ “Touch Type” Keyboard 
© 1 Year Warranty 

e Runs IBM™ Software 


30 Day Trial / 100% Credit Towards IBM PC 


Fe 


[ a a a 
Quick-Six Multifunction Board 
© Serial Port © Clock/Calendar 


@ Parallel ¢ RAM Disk Software 
@ 384K RAM ¢ Print Spooler 


For A Limited Time 


MONO/GRAPHICS 
BALANCE I 


$229 


© 720 x 348 Resolution 
@ Parallel 

© Serial 

@ Runs 1-23 


Balance II 
$299 
Mono/Color Graphics 


® 
10,20,32 MB. From $995 
lo MB 

Combination Systems 


TAPE PRICE 


10 MEG $1185 
20 MEG : 
60 MEG 

60 MEG 


4 Ho 
| Bulle 
(Boar 
| Servite 
LOAD 





HARD DRIVE 


iO MTG 
20 MEG 
20 MEG 
32 MEG 


512 321-4406 
Technical Assisteace Moe-Fri: oe reece pm 
Texos Residento, Jaquries Saterday: 9 om- 3 pm 


TAPE BACK-UP 


ADEPT AT 


© 80286 


@ Hard 


e Runs 





e 1 Yea 








[| 


HIGH SPEED 


$739 


20MB 
Backs up 20 MB in 
less than 10 minutes 


60 MB 


2 to TECMAR 
QIC-60 


Sebiche ABER ste 





A perfect match! Colors and casing 
to conform with your IBM or ADEPT 
PC_ fn two Convement models fo Suit 
your space requirements. Add hard 
drives in 10, 20, 32 or 40 megabytes. 
Carindge tape backup in 10,20 or 60 
megabytes. Combine hard drive and 
lape backup for complete siorage 
solutions. All units come wilh power 
supply, cables, software and manual. 


¢ “Touch Type AT” 
Keyboard 


i AR 


$1975 


Microprocessor 


® 1 Megabyte Motherboard 
© 1.2 MEG Floppy Drive 


.— 


Disk Controller 


IBM PC, XT, 


AT Software 
e 8 Full: 


Size Expansion Slots 
x Warranty 
Ask About Our 30 Day a gollS Offer 


AT EeXeP BOARD 


* 3MBRAM $289 


© Serial Port 
e Seem Port 
or IBM or ADEPT AT 


HARD DISKS 
by ADEPT 
20MB 


$490 


® Half Height © Mounls Internally 
© Complele Sysiem = © 1 Year Warranty 
10 MB - $390 
32MB - $695 


For really FAST access, call our 
hard drive specialist — 800-426-6246 


Li} i lt} 


10,20,32MB From 03D 
10 MB 
Combination Systems 
UARDDRIVE TAPE PRICE 


10 MEG 10 MEG $1225 
MEG 20 MEG $1430 
2 MIG 60 MEG $1705 
32 MG 60 MEG $1915 


SOFTWARE- Many titles available 800 426-6246 


Call for Latest Version and Price 
Exemplee— Borland Superkey $35 Copy I PC $25 


Multimate $238 Notion Utihnes $49 








How to Save Money... 
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MAINSTREET 

—— ENHANCED 
_ ae ' 

— & vc $1965 
wl with 10 MB Disk 


® 360kb Tandon Floppy 
@ 10 MEG ADEPT Hard Disk 
@ 256K RAM 


Same System with 


20 MB Hard Disk 
$208 5 8 AllControllers, Cables, Manual 
® 1 Year Warranty 


Monitor Not Included = Many Options Available 


















Pd 5 i, 
J Printers 
EPSON FX-80+.. $299 
EPSON LQ-1S00 
EPSON FX-18S.. 
EPSON LX-80 
TOSHIBA 1340.. 
TOSHIBA 351 







DataShield AT 806 
Bix k up power 800 White 
DetaShield XT300.. . $369 
DataShield PC200 . $285 
DetaShield A1T500. 








TOSHIBA 341 
NEC EeLeF 
CITIZEN MSP-10 
OKIDATA 182 .. 
OKIDATA 192 .. 
OKIDATA 193 .. 
OKIDATA 84 


TO PLACE YOUR ORDER CALL 
1-800-426- a 
















DataShield S100... 
DeteShield S85... 
DataShield $7$ . 
Kensington 












) MAINSTREFT ) 


COMPUTER CORPORATION 
HOURS: 9amto6pmCSTM-F — Sat 9-3 
























MORE IBM PC SYSTEMS FROM MAINSTREET 


® 256K RAM ® Tape Dove © 20 MB Hard Disk 

ASUPER PC + 200K Floppy «= 135 Watt) <I Sot Saver ° Persvs! Video Combo 
© 10MEG © 640K RAM © 2.360K Flopmes © 3 Slots Available 
© 640K RAM @ AST 6 PAK a 

“aS PE! 4 © 2 Floppy © 135 Watt 56 

UPER PC+ oOIMEG HARD Power PC2/20 ee a 
© Tape Backup © 20MB Hard Disk 
ae OE ale] 


IBM PC/AT 


ATouus 
$3860 


20MB System 
Includes: 
5 1.2 MB Floppy 
© 360 KB Floppy 
0 512K RAM 
53 20 MB Hard Disk 
© Serial/Clock 
© All Cables, Controllers, Manual 
Monitor Not Included 





Same one 
with 32 mb 


$4071 
















| 64K - 
|, DRAMS 


$8 
256K $35 


8087-3-$129 





gilt 


| |} & FAST 8086 Processor 

0 640K RAM 

© 20 MB Hard Disk 

D 2 - 360kb Floppy 

© High Resolution Monitor 
O Basic 

D 1 Year Warranty 


| LH 
RODIME 
10 MB 
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COMPAA Portable 






For 
Compaq [BN | 
s/|\> $2466 
$475 ca | |Z 256K, 360KB Floppy, 10MB Hard Disk 













ay 


it 
T 
HLL a ey ae 


ORDERING INFO: All Mail. 1025 Main St., Bastrop TX 78602 
We accept personal and corporate checks. No delay if driver's 
license and expiralion included Shippingis free on prepaid orders 
via UPS Ground. Arr is extra We accept VISA, MC. (Am Exp 
and Diner's Club = 3% surcharge.) We double manulaclurer’s 
warranty on all hardware. Software 1s nol relurnable All goods are 
new 
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Meet The Princeton 
Graphic Systems Family 


The right monitor at the right price. Princeton Graphic Systems offers you a complete family of high 
performance personal computer monitors. Monitors that deliver the compatibility, resolution, and reliability 
youneed for any application and any budget: from word processing to sophisticated business graphics. 


HX- 1 2E, High resolution RGB 
monitor 640x350 lines noninterlac- 
ed - .28 mm dot pitch -Compatible 
with IBM Enhanced Graphics 
Adapter -Nonglare screen -$785 














HX-12. High resolution RGB 
monitor -640 x 200 lines 

noninterlaced -.31 mm dot pitch 
tube-Nonglare screen -$695 





HX-9/9E. Nine inch, high 
resolution RGB monitor non- 
Interlaced -.28mm dot pitch tube 
-9E compatible with IBM Enhanced 
Graphics Adapter -Nonglare screen 
-Green/amber switch -Apple/IBM 
colors - Etched dark glass screen 
-$650/$750 (9) 





Princeton uct line. 
Undergracuste tIL/swvel onto gre 
ColorView card, Green Amber an, RGB-80 card 


GRAPHIC SYSTEMS 


AN INTELAISE NY SYETEME COMPANY 
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ha 
. 

MAX-1 2. Amber monochrome 
-720 x 350 lines -Enhanced to In- 
terface with IBM color or 
monochrome adapter card 
-Nonglare screen -Can display 16 
shades of amber -$249 


SR-12P. PGS’s top of the line 
=» RGB monitor 640x480 lines 
A, Noninterlaced - .26 mm dot 
pitch - Analog input allows 
for the display of 4.096 
possible colors -Compatible 
with IBM Professional 


Graphics Adapter -Nonglare screen -$999 


SR-12. Super-high resolution RGB 
Monitor -640 x 400 lines noninterlaced 
-.31 mm dot pitch tube - Nonglare screen 
- Requires interface card -$799 


Princeton Graphic Systems. The only real choice. 

For office or home use, Princeton Graphic Systems has a monitor that's right for you. Inquire 
at your local computer store about our complete line of high resolution color and monochrome 
Monitors; monitors that live up to the Princeton Graphic Systems ‘tradition of quality, perfor- 
Mance, and value. Princeton Graphic Systems. 601 Ewing Street, Bldg. A, Princeton, N..J. 
08540. (609) 683-1660 Telex: 821402PGSPRIN (800) 221-1490. Ext. 302 


MICRO CAP and MICRO LOGIC 


put your en 


7 li NAGLE See 
hof in line, 4iyerate, 
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gineers on line... 
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MY OWN WORKSTATION 





How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then cun an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 





“Typtcal MICROCAP Transient Analysis” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP ... “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC. . . “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple Il (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II ss available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. F 
Sunnyvale, CA 94087 
(408) 738-4387 


PRICED TO SAVE YOU MONEY, 
SHIPPED FAST ANYWHERE. 
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A Standard Bearer with No True Royalties 


U pling graphics tools usually come 
with backbreaking royalties. That's 
pes ai oc ale ea 
low-priced applications to bear The 
OSS appro ee Bue: 

SS™ senes offers a comprehen- 
save set of programmung tools adhering to 
all the major graphic standards. Indeed, its 
creators sit on a major national standards 
commuttee. (Crafty deviis.) They know that, 
more and more, your customers will be 
concemed for whether you followed 
standards to obviate obsolescence. 

At the heart of the system must be the 
GSS-Dnvers™ package, which loads atop 
DOS It conforms to the proposed ANSI 
virtual device interface (VDD. Drivers runs 


require rewo! Tecompilaton 
Then you have a choice of tools. Furst, 
VDI "bindings" for C and other languages 
are libranes of primrtves with which your 
can build graphic images. Each 


program 
Hineting Maes lo Drivers 00 form a erin 
ie to produce graphics. 
luctivity, though, begins with GSS- 
one — Kemel, Plotung, or 
Metafile — is a brary which wraps the 
bindings for al/ the supported languages 
with an envelope of intelligent tools. 
Kemel knows how to drive the bindings 





and profits. you 
interactively to set up foolproof screen 
and data entry forms rapidly It 
tests your form to prove that it (and test 
data) behave correctly, then converts the 
firushed work into C source code for 


programming tool lets you layer your 


Panel builds in a user interface for key- 
stroke movement within and between 


Wonderfully diverse attributes may be 
selected for any field — sze, data type, col- 
or, of course, but also. conversion of input 
to upper case; clearance of exnshng data 
when new entry is started, masks for stan- 
dard formats (eg, dates, phone numbers); 
achonwe of styles for numenc felds phrases 
whuch fill in when ther first letter is typed, 
multple-choice lists from wtuch to choose a 
field fillan by cursonng a highhghted bar 
Felds may be mult-lined, even scrolled if 
larger than screen space allotted. 


Product Code $0400 Our Price 
last Prce $296.00 $250.00 






new! 


segment i, transform tt, and all the while 
retum data on attnbute settings, system 
and device status. So powerful, a sngie 
command may represent several score 
lower level statements. It offers all the 
capabilites of level "2b" of the ANSI 
Graphical Kernel Systems, (GKS) spec. 
Piothng has equivalent tools speciaizang 


oranges, 
sy "pena and ft bakes the numbers into a 
diventisie Hiaplay for screen cr picters 

Kemel and Plotting have tools to convert 
images they create to virtual device 
metafiles (VDMs), a tokened standard for 
storing graphic images as data. The 
Metafile Interpreter reads the contents of a 
(VDM) and interprets 1 for re-creahon on 
vanious devices. 

Now, what about royalves? There are 
none as such. Instead, pay a premium — 
now or later — for each component and 
you are free to create any number of 


apphcatons for redismbution. 

Quality software? IBM thinks so They sel] 
the GSS senes under their own label. 

List Our 

Code Product Pnce Pnoe 
GS0O01 Dnvers "200 "189 
GS00C C Bindings 8150 "135 
GS020 Kemel System "495 "445 
GS030 Plotting System '225 «#199 
GS040 Metafile "7$ "15S 


One-Time Redistnbution Premium. Dnvers 
9200, all others "900 
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BASIC Gets Serious With This Hefty Implementation 
i eater cereal hasan bows ot BASIC can manage. 

BASIC programmung under your BetterBASIC indents automabcally for 
wing, what a dilemma the great mgraton —_ logncal, readable Listings, and is sated with 
to C poses! Leave all that expenence (and —_statements to encourage Loop 
code) behind and head for new honzons? — structures like FOR, WHILE are treated as 
Or siay in the nest and become an sealed-off logical blocks. 
endangered species? against typical BASIC bedlam by not 

Along comes es BetterBASICT™ Isdesgn pel GOTOs in or out 
issimple — build the most useful BetterBASIC adds the renowned 


of C, Pascal, and Modula 2 unto 
BASIC, while retaimung the famulanty of a 
already known to millions. 
BetterBASIC ts big its hugely expanded 
features require 192k; your programs can 
Goall the way to the Pers ful 640k Is 
comfortable, tt behaves like Microsoft 
BASIC at the interactive level, with a full- 
screen editor, direct statement execution, 
and always to RUN But its fast. 
BetterBASIC is not an interpreter tis an 
incremental compiler each line you type 
+s compiled (and error-checked} when 
entered, not reinterpreted over and over 
at nun time. So the classe Sieve benchmark 
runs over J6 times faster than Microsoft 





E > 
PC BRAND ships anywhere Wall prapare 
the export documents and ship to you or your 
agent by air parcet post, air fing <4 or courier 


Phona or Telex your order Pa: credit card 
or wire funda to PC BRAND, Chemical 
Bank, 126 East 86th St, Naw York, NY. 
10028, Account No: 034-016058. Wa will stup 
Immediately 





Over 25,000 ate a, 7 the bowtie Far 


Ugo hes eet he arnt Deter 
|compiler for Peter Norton in PC 
Magazne (1/8/85) said, “best for systems 
Programming tghtcode total control 
of what's goingon notceably better 
than any of ts competitors" After renewing 
mune compilers for the PC, the PC Tech 
Journal unequivocally declared Latnce C 
“best for software development 
compiles fast and produces fast programs” 
When Lathce C appeared, there was 
nothing comparable. Ever since, software 
developers have created excepbonal tools 
and function branes to marry into Lattice. 
Programmers now have an enormous 
Tesource of libranes and utiles to speed 
the work. That's a vital consideration in 
choosing a compiler Better check whether 
the latest geewh may have only gewgaws 
togo with 

Lathee C runs on vutually any computer 
using an 8068 or 8086 chip, and generates 
code which optumuzes use of the 8087 chip, 
presen roele Your saute bles # 
any word processor or text editor 

‘ce C will compile them into Inte! 8086, 
object module format for lmking to other 
todules by DOS's Link or our Plink86. 
Latuce C offers a choice of four memory 
modules between 64K and RAM capacity 
for program and data to allow you to 
choose the nght combination of small 
memory efficency and large memory 
addressabibty It1s a full unplementation of 


Kernighan and Rutchte (K&R), with 39 
character vanable names, nested com- 
ments, (anscendental and Unix math 
functions KAR didn't think to menbon, and 
some of Unix's most useful optons such as 
“fork", to pull a second program into 
Memory alongside the first. 
Product Code S0100 Our Pnce 


list Pnce $500.00 ‘CALL 





Pointers of C Vanables defined as pointers 
store addresses of other vanables 

assagned to them, such as arrays or strings. 
Use pointers to directly load new data into 


would ever have structures, but here they 
are A structure gathers vanables of 
different types unto a record which is given 
aname, Arrays of such structures may be 
defined to accommodate data for muluple 
records The structure name 3s all that is 
needed for file reads and wntes, leading 
to the unmourned demuse of FIELD MKIS, 
CVD LSET, RSET, etc. Are you listenmng 
Microsoft users? They, and the Babel of 
Ch ew om 
BetterBASIC has “procedures” They 
take the place of BASIC subrounnes. Set 
up in their own work space and edited 
separately on the screen, procedures 
cannot run afoul of main program code. 
are summoned by name, not (as in 
3) by ine number, and vanables 
declared within them cannot be affected 
by the main program or other procedures 
unless deliberately passed back and forth. 
Best of all, once you have sturdy pro- 
cedures which can be relied on never to 
fail, store them in compiled modules. Have 
BetterBASIC fold in such modules at load 
ume, so they are generally available to 
your coding, just like PRINT or INPUT So 
what have we here? That's nght, an exten- 
sable len gusce )0 witch you cat aid your 
own commands! 


So to Cor not to C? Well, maybe not 
At last u's a real chowe. 


Product Code $1200 Our Pree 
Last Pnce 195,00 $179.00 
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Compile With Built In Source Debugging 


th the usual compiler, your source 

code disappears down a black 
hole. If your program doesn't do what you in- 
tended, there's no telling what's going on 
there. Hey, thanks for turning the lights out! 

Mark Willams thinks you shouldn't be 
marooned in space, Theu C Programming 
System™ expands the uruverse with a 
source Code level debugger which comes 
with ther compiler, so you can watch your 

own fnendly code, not hexadecimal 
flotsam, float by as it executes, with your 
program's output in another window. 

‘You can set tracepoinis to stop execution 
on source lines or when vanables change, 
Jog functions called to chart the course 
your program took, change local vanables 
to test different outcomes. 

The compder itself has long been a 


bnght star It ts a full K&R implementation 
and then some, with enumerated and void 
data types, structure assignments, and 
Berkeley rules — fully UNIX companble. It 
boasts small and large memory models, 
8087 support, ROMable code, DOS calls 
and the fattest compiler hbrary around 
Extensive opumuzation lets this compiler 
claim the tightest code and fastest 
executon of all the compiler lumnanes, 
especially with the large model User 
comments confirm tt, and so do renewers: 
“Has the most professional feel of any 
package we tested,” Bre (GE: "Of all the 
compilers first choice for 
product development" PC World (8/84). 


Product Code S0180 Our Pnoe: 
List Pnoe $495.00 $425.00 





TERMS ANO CONDITIONS OF SALE 
Licenses: Each price is for a license to use a 
product ona si computer and does not con 
Stitute product eee Wa will Inquire for 
you about site licenses Except for those coded 
'#", products may be used tocreate programs for 


distribution without royalty payments or addi- 
tional licenses, said rams do not 
aubatantially replicate tha products 
themseives 


Aetums: Products returned willbe accepted for 
refund or credit onty by prior authorization 
Products with software diskettes delivered In 
sealed anvolopes are unreturnabie if seal is 


broken. Detective products will be replaced 
Paymant: Wa honor American Expreaa, 
MasterCard & Viea (no surcharge), checks in 
advance, COD for cash or check, and 
funds wired to Chemical Bank, 126 East 86 St , 
New York, Account €34-016058. Purchase or- 
ders accepted from eat corporations and in- 
stitutions al our Ge bei =~ per month add- 


Suche ene 
Shipping 8 Hanan US us at Surface ist 
$6 wach $3. UPS 2nd Day Air tst 


ekerneer tet each add) $4.50. UPS Next Day Ar 
or pacer al Rapress ts Day aaa juct $18, 
gach add'l $6. FedEx Next Day 1 ‘1st Pro- 
duct $28, each addi $7 International Cha 
vary by destination andcarrier $10 par ahi 
container for axport forms. Alr parcal post at 
your risk beyond collected insurable amount 
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PC BRAND: CAREFULLY CHOSEN 
TOOLS FOR PROGRAMMERS, 


LIBRARIES: to Speed Programming 





ou cannot go wrong buying any or 

all of these compendious compt- 
lauons. So cost effective that use of just a 
few will save a bundie compared to wntng 
your own. 


LATTICE C-FOOD 
SMORGASBORD 


Deamal Anthmetc Tngonometnc, 
loganthmic functions, powers, conver- 
sion to stnngs, BCD operations for 
numbers up to 16 significant dicts. 

Level 0 vo Functions. Direct opera- 
tions for screen, keyboard, pnnter, and 
asynch port to mnimze memory usage 


and maxumuze speed 

IBM PC BIOS Interface Access Gets 
basic 1/O services in ROM BIOS not 
available from the operating system to 
get and set keyboard modes, pnnter 
port status, video attnbutes and cursor 
positioning. 

Terminal Independence Package for 
transport to other types of termunals. 
Product Code S0200 Our Pnce 


List Price 150,00 $115.00 
GREENLEAF x ense™ 


FUNCTIONS 


New 3.0 has 225 functions in both C and 
assembler source as well as hbrary format. 
We have versions for Lattice, Microsoft, 
C86, Mark Wms, New emphasis on tghter 
funchonal groupings to min 
muze excess baggage of functions loaded 
whether used or not Manual's 250 pages 
now help select functions, as do demas 
and bulletin board. 

32 DOS extensions’ file and directory 
manipulation for DOS 11 and 20. 

23 Screen Functions. Select mode, page, 


pixel get and put, ‘read bght pen 
60 String Functions. Manipulation of 
stnngs including center and justify; 
efficient list operations whch add, delete, 
and sort pointers ta stnings for top speed. 
50 Graphics Funchons: Primitives to 
saves all Srabiic Yypsiace, formating, 
and forms control. 
Plus keyboard status and function key 
assignment, ume and date algorihms 
we could go on! 
Product Code $0770 Our Pnoe 
List Pnce *186.00 5140.00 


GREENLEAF 
COMMUNICATIONS 


‘Want your application to communicate 
with other users or remote date bases? 
Now you can build asynchronous Som 


Over 60 funchons and demo eeu n 
both Cand assembler source code set up 
an interrupt driven scheme with separate 
transmmut and receive nng buffers for an 
arbitrary number of ports. Interrupt control 
means you can download a record, then 
halt the incomung stream to file it, display 1, 
let the user tamper wath it, send it back up 
line. eee separate communications 
software. 

Supports ASCII or binary, any 
word length, 8250 UARTs, ail fou four Pane 
memory models, Hayes 300, 1200, 12008 
and other modems. 

Tts 80-page manual has examples of each 
function and guides you through asyn- 
chronous communications. 
Product Code S0750 


List Pnce *185.00 


Our Price 
$140.00 





BTRIEVE 


Arguably the Best B-Tree File Handler Available 


f your programmung still gets any- 
ihiote ieae thet fles Fates out 
guarantee Nothing will increase your 


PLINK86 
Size Unlimited with 
This Overlay Linker 


oftware 1s becoming ever more sophis- 
ticated, which means more complex 
programs requinng large chunks of 
memory But if you use extra memory todo 
the job, you are counting on users to have 
expanded RAM, and will forego sales to 
those who do not 

Plnk86™ ts the answer It shoe-horns 
large programs into small memory First, 
Plnk86 acts as an alternative to DOS’ Link 
But Plink86's overlay power 1s what has 
gained it a reputation as a miracle worker It 
binds into the compiled program its overlay 
ect iain taeda Grae 
les of your large program between 
disk and memory, so that each can tem- 
Porarily occupy the same memory space. 
Unhke other hnkers, the overlay man- 
ager acts on its own, needing no calls from 
the source program. Instead, Plnk86's 
straightforward overlay descnption 
language allows you to descnbe your 
overlay structure in one place in your 
rogram aa ice TiTutting up to 
r overlays stacked 40 deep 

Phnk86 can even sub-civide its linked 
output into multiple files for programs 
which must span more than one disk 

PC Tech Journal calls it “the premuer 
linker and overlay loader that's taking over 
at many of the programmung shops around 
the country” 
Product Code $0500 Our Price 
List Pnoe. 395.00 295.00 





productivity faster than handing the filing 
job toa bassin! file manager. 

1s the best we have seen It 
reaps complete charge of all file indexing, 
reading, whiting, inseron and deletion. It 
builds 22 commands nght into the 
language you use in the form of functions 
you call to tell Btneve what todo The 
commands create, open, and close files, 
delete and insert records, recaptunng 
vacated space, find records which exactly 
or most nearly match keys. walk files by 
ascending or descending key 

Bmeve's foundation ts a balanced-tree 
indexung scheme, conceded to be the 
fastest search technique devised (it will 
ech Rey ol aa pls Fer index in 
four or less accesses) 

Btneve comes with interfaces to C, 
Pascal, BASIC, and COBOL, and the 
manual gives you working sample 
programs which demonstrate every 
command in all four languages. The kind 
of presentation which led PC World to 
exclaim “for those of us who have endured 
poorly wniten and inadequate manuals, 
this one is a pleasure to read” 

Btneve has mainframe specifications! A 
single file may have up to 24 indexes. 
Segments of keys may be indexed Each 
index can independently accept or block 
duplicate keys. A record length can be up 
to 4090 characters, an index length 255 
characters. A file may be 4 billion bytes. it 
can even extend a file across two dives — 
even two hard disks! 

With Bineve you are freed to think 
logically, the physical file 1s no longer of 
concem. Gone for good 1s all that tme- 
wasung dickenng with intncate file 
referencing schemes and sorting aigo- 
nithms. Thinking shifts to a higher plane. 


Product Code S0650 # Our Price 
List Pnce $245.00 5199.00 





CDEBUGGER 
MSD’s Source 
Level Pesticide 


W eve offered "symbolic" debuggers 
for some ume. They can refer to 
program symbols — the names you give to 
vanables, functions, etc. in your source 
Programs — so you don't have to debug C 
Brogan by way of hex memory 
low along comes a true source level 

debugger for programs compiled with 
Latnce — and at a breakthrot 

Switch on the Cdebugger™ source 
display, from the beginmng or at any 
breakpoint, and enjoy the uncanny exper- 
ence of watching your source code step 
by, one line at a time. Or skip ahead n lines 
and lay from there. Or browse through 
‘source from the surrounding program area 
~- even from another file. 

Multiple breakpomts can be asaigned to 
individual lines in your source files. Areas 
of memory can be set read-only toleta 
form of wnte protection help find the most 
elusive bugs, like pointer encroachment. 
Trace optons allow display of function 
names and line numbers as executed Back- 
trace wntes a history of all functions called, 
a dandy roadmap of how you got lost 

Other commands display and alter 
memory and registers, show and replace 
expression values. Simple vanables may 
be referenced directly by name. (Not local 
names which the compiler doesn't map) 

No list of source files need be provided 
to Cdebugger It sumply targets all c files 
inthe current directory Cdebugger 
supports and automatically recognizes all 
four memory models. Needs 256K. 


Product Code S1100 Our Pnce 
Lust Pnce $165.00 145.00 


BASIC _C 
Use Your Knowledge 
of BASIC to Learn C 


(you're getting the message that 
switching from BASIC to C 
would be prudent, you're about to discover 
that it's back to basics of a different sort. 
BASIC 1s fat with hidden functions that 
stnpped down C just doesn't have. 

Gone are all those handy string mamp- 
ulators like LEFT$, MIDS, STRINGS, ete In 
G when you reach for even earple 
invocations like INPUT or PRI well 
underlying such expressions in BASIC are 
bulging macros which C cannot have if itis 
to keep its slim profile. 

But now comes BASIC__C and all your 
old tavontes are back Over 60 routines to 
open and close files, field and perform 
conversions on file buffers, peek and poke, 
pmnt using, clear screen, "instr, on error 
goto they're all there Some have re- 
worked names and syntax to suit C, but all 
are whiten as one-to-one functional equiva- 
lents to the familiar features of BASIC. And 
they are documented one to a page in 
alphabeocal sequence like the Microsoft 
Manual for added farmbarity Plus a first 
Tate chapter com how BASIC and C 
go about theur ti 

So with BASIC_.C, when you're thinking 
INPUT, go ahead Use 1 Or LPRINT or 
LOCATE or INKEY But without BASIC_C, 
you will find that every line of code 
plunges you back in the C texts to figure out 
how to wnte tt Someday you'll want to, but 
for now, BASIC__C wall start you program 
mung quickly at the statement level so that 
you can concentrate on C's larger concepts. 


Product Code S0350 Our Price 








BASTOC 
Translates BASIC to C 


ould like to upgrade C, but what to do 
with that warehouse of BASIC rou- 
ae ete hl ire ened presi 


management package? 

Use BASTOC™ a translator which takes 
in BASIC source code and emits Saitee 
Kernighan & Ritchie C Our 
versions understand either Microsoft 
Extended BASIC or CBasic, with Lattice C 
as the target They will optionally convert 


BAwIGe catatorue halts kx gartege 
collection. BASTOC will try to create 
structure of even the most convoluted 
BASIC code, and wntes any indigesnble 
statement into the C output as a comment 
Plus explanaton. Also, you optionally can 
tell BASTOC to insert BASIC source lines 
into the C target as comments. 

BASTOC 


contact the operating system 1s supplied so 
you can tallor to your environ- 
ment if needed. And source of the entre 
product ts for sale. 

Product Code: SO375 Our Price 


List Pnce $350.00 $295.00 


LATTICE WINDOW 
All Your Applications 
Could Have Windows! 


indows are no gimmick Ask any 
user ofa windowed product 
But how do you add this techmque to 
your applications albus disappeanng for 





Programmung tool which will change the 
way you think of program design Lathce 
Window takes over all screen manage- 
ment Itis an extensive set of object code 
functions which you merely call from your 
C program. 
Think of a window as ascreen of flexble 
size. You can tell Lattice Window to open 
and close up to 255 vurtual screens from 
Ix] to 255x255 bytes. Then tell Window" 
to display any portion of these virtual 
screens on the physical screen — as many 
as fit — wherever you want, overlapping 
and overlaying at will 

Windows no longer needed may be 
closed Any background area overlaid 
earlier (which could be comers of several 
windows) will pop back to the screen. 
Think for a moment what a programming 
job that technuque represents. 

To your program, the entered window 1s 
the entire screen — all row and column 
references are relative to the window no 
matter its absolute position in the screen. 
All scrolling occurs only within the active 
window The cursor will not leave its 
boundanes unt your program says to 

© You can move a window on the screen. 

¢ You can grow it to display more of the 
underlying virtual screen. Or shnnk it 

© You can control screen attnbutes (color, 
blinking, inverse video, etc). 

© You can direct output to either the 
monochrome or oolor board 

A formudable product to add incompar- 
able flair to your next application! 


Product Code S0800 Our Pnce 





List Price $175.00 $145.00 Last Pnce $295.00 $235.00 

Unix TM Belt Laboretories / Lattice ia. rogistored TM = TM BASTOC TM JMi Software 

and C-Food Smorgasbord and Lattice Window are TMa —Conauttants_ inc. 7 Bireve TM_ Soficrah, ‘ 

ofLatica inc. /MSTM Microsol inc /GSS.GSS-Orvers — GetterSlASIC TM Summ Technology inc #6 

and GSS-Toolkit TMs Graphic Software Systems, inc. / cater TM Mark Willams Co / 

IBM ropratared TM international Business M jachines / Caer Mi Oovotopers, inc. 1 PC 
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L earning C was once arough go 
First you spent a little money on a 
book Then you spent a lot of money on 
acompiler Then you spent a load of 
time figuring out what the two were 
talking about 

That changed when RUN/C debuted 
He 18 an interpreter. It puts C at your 
ied rips, makes it interactive Ithasa 

page manual every feature of C 

marches across the pages in an alpha- 
betical procession of micro chapters. It 
gives you over 100 sample programs on 
disk to try out, all discussed in the text. 
And :tsold for a great price. 





RUN/C INTERPRETER: Huge 
Manual and Sample Programs 
Make ‘C’ a Breeze to Learn. 


screen editor with a WordStar®like fee! 
which allows you to insert, edit, list or 
delete lines on the spot At any time, just 
.and your program exe- 
cutes instantly If an error halts it, 
RUN/C explains why and where. Just 
EDIT and RUN again 

Aske a difference! Because, time was, 


ow RUN/C 1s better thanever We 
aye ed it with Mark Williams’ 
ata special price — ideal for 
learning the language on a shoestring 
Or if you are already an expert, or will 
need advanced features, there’s the 
new RUN/C Professional Three giant 
products with gentle prices 
RUN/C makes C hike iBM® BASIC, 
with familiar commands like LOAD 
MERGE, SAVE and FILES Ithasa full- 





RUN/C’s NEW PROFESSIONAL 


MODEL: The Interpreter 
That Links to Binary Libraries. 


UN/C Professional has every feature 






‘ote C programs with an editor. 
1s are inert They don't know how 
to run a program, so there’s no way to 


project, you can move them mto fast- 


test little segments, get any feedback. 
And when finally ready to attempta 
compile, only if your entire program 
gets 100 for grammar and penmanship 
do you see any of:t actually run 

RUN/C puts an end to that glacial, 
forbidding ordeal. It lets you test code 
rapidly, without fussy checking No 
more making things extra tidy for the 
compiler Instead, try out things 
devil-may-care Let RUN/C find your 
Musspellings and malaprops It's nothing 
to change them and re-RUN 

pth) RUN/C DO ES IT 

ung an interpreter, /C expects 

nothing but source code, but itis 
equipped wnth over 100 standard 
functions — a composite of the function 
branes of major compilers — so that, 
should you someday compile your 
RUN/C program, function calls will 
likely find counterparts in your 
compiler's brary 

#ncludes can pul) in “define” and 
other source code files — functions you 
have already wniten, for example, or 
functions from commercial hbranes 
which provide source code, like Green- 


LEARN ‘C’ 


OR MASTERIT! 
(AT PRICES ANY 
BUDGET CAN AFFORD 





encountered PRON hsts a program after 
a run showing the number of ume each 
statement was executed, a vivid picture 
where to opumize for efficie 

RUN/C has a SHELL commana which 
will invoke any operating system com- 
mand, with both RUN/C and your pro- 
gramin memory No need to exit and 
reload everything 

And finally, the EDITOR command 
Assuming enough memory, if you do not 
wish to part with your favorite editor, 
RUN/C can load itn parallel to let you 
switch back and forth. 

NO BETTER WAY TO 
LEARN C 
RUN/C makes asplendid teacher Its 
manual notonly explains RUN/C, but 
provides a thorough-going demonstra- 
tion ofthe C language itself Over ]000f 
sts short chapters are devated to 

RUN/C 's build-in functions, each with a 
sample program demonstrating use 
These same programs are on the disk 
So as you read them in the manual, you 
can min them on the screen, see what 
they do, discover why they do it, tamper 
with them to learn by expenment 





contained in RUNG, but adds some executing object libranes in a conn! 

capabilbes. The The bs difference — stream until nee entre job 1s, conan dest and BASICO I's all here A thoroughly sausfying 
Loadable Libranes™ whuch tackles the BIGGER BUG NOENDOF FEATURES i ptegrauonof high quality documenta- 
professional programmer's greatest The more youlook, the more powerful —_tion, source code examples, editor, 
obstacle to using an interpreter’ If an KILLERS TOO! this product gets. TRON displays each interpreter and utities hich will add 
interpreter expects nothing but source RUN/C Professional adds a new level of line of squtce onde eee speed and pleasure to programming. 
code, how does one mtegrate professonal  bultn debugging aidsto RUN/C'sTRON —_PiPounting where a program takes a Product. List © PCBrand 
branes which come only in binary? and TRACE. They are ingeniously installed W70ng turn. TRACE shows the values of 

RUNG Professional dees just that h behind one of RUN/C Pros Bae tines vanables m a statement each time 11s $0910 $120 5109 

dynamucaily loads (and even unloads) tons, so you can even cai] for debugging 


THe Oe — Calhedsbugtinnon wih vualyay METS C COMPILER: The Famous, 
eons aomeneg iste «=» Fall-Featured Mark Williams 

loadhb c-food rane aN ee Se 
pargemestgat MehlnaedC Troan Oraliawmecner IS Mow Sized for Any Budget. 


called from your program asifthey were Program with the argument "break" and 


built program ll have a menu of aids to choose from. { we told you that the top-rated $495 fast, compact code and rapid compile 
fa echt Greet Puce he Type iteomnptu C eatetneree lorteained: Mark Willams compiler can now be fumes, with register vanables and even the 
C Unity Labrary™ — any of the profes. late execution, or switch on single-step for $78, you'd ask whose brothern-law — optimuanon features of tts big brother. The 
sonal libranas o using Latnce's tracing, or change vanable values in the works in the air freight hangar, nght? same assembier, lnker, archiver, and 
large mode! RUN Gemanel doors current funchon, or display even "auto- ‘Well, t's legramate. The folks at Mark UNIX™ style ublines, such as extended 
documents how to construct, using Latice, matic” vanables from the full chain of Willams want C usage to expand more grep tail, we, plus the microEMACS full- 


loadable ‘efood” ak functions leading to the current function. rapidly Make avalabie a low-cost version screen editor wah source. 
Frog oe Or RUN/C 1s alert, ready to go, s0 much of therr great product, they reason, and in In fact, we offer the full Mark Wilhams 





extracting any selection of funchons you 

desire these branes. more immediate and responsive than the fume people will trade up to Big Mark So two pages forward. No pout repeating 
Tee a ee, ciate clunking editor/compler treadmill. Superb created LET's C First, the bigone has _ ourselves further. The real points thus If 
No reason why not. Compile them intoa—«*forr rapid, eee ape tee oe an debugging. That 1s not in LET's C you are learning C, you probably won't 
Latoce large-model library, and set them aay PRUNES shows Instead, thus post: le debugger can need the large memory model, so LET’s C 
up for RUN/C integraon the same way Enel be had in a separate $75 product. Second, —_1s an astonishing value whuch will fill your 

WILL CHANGE lee ea eran Ig LET's C supports the small memory model, agenda for some time to come. 
Product. = List’ «= PC Brand. notthe large Aha! you are saying, they = Product: Code Price 
HOW YOU WORE i 4 have hacked the poor devil to pieces. cS 

RUN/C Pofesnonl val sterpret your $0960 +250 225 Not so! LET's Cis the full Mark Wiltams 9 LETC So160 
compuer in every other respect The same _C Source Debugger som | 875 


Program, but the called hbrary 


wha by at compiled code speed. RUN/C, UNC. RUN Proteswona and Losdabie Libraries 
Pro this becomes a fast from end for IBM Ngutered TM itl Busnese Macros’? =SPECLAL COMBINATION OFFER 
projects of any size. Its new abibty to Tigand.¢ Poca Smorgeanarg Tu Lara ne (C Upgrades: 

Socees Chied corte meets hits you, Unity Library TM Essential Softwore. Inc. /WordStar © RUN/C & LETsC 200 «175 From Onginal RUN/C to new version: °98 


complete source code segments of a registered TM Micropro/Unix TM Bell Laboratories © RING Pro& LETsC 8325 9275 From RUN/C to RUN/C Prof 1 985 





SOME TECHNICAL NOTES What're you waiting for? 


RUN/C occupies nearly 180k bytes, and requires 256k of RAM Programs up to 

10,000 ines can be interpreted, although 2,000 lines is a more realistic cating Struc- 

tures, unions, initalzers and #defines with arguments ara supported, as well as = 
keyboard and screen redirection from and to files. No extern definitions. RUN/C re- 


That's (800) 722-7263. In NY State call (212) 410-4001. 


PC Brand, PO. Box 474, New York, NY. 10028 
Telex: 667962 (SOFT COMM NYK) 


Our advertisement continues on the following pages 
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quires that all funchons must be #included or MERGEd. TYPEDEF, REGISTER and 
functon pointers are not supported as of this writing RUN/C automatically senses 
and uses the 8087 and 80267 math chips. 


RUN/C PROFESSIONAL requires a minimum of 320k of RAM with 512k reoom- 
He ee Rte rhe Ostecmmenes) )e lage revere ecred 
to create a Loadable Library. 





Actually, we give you two things free. Call today for our demo disk and brochure. 

Our source code. And your freedom. (415) 331-9900. 

Just buy part or all of our excellent integrated 
business accounting system, the SBT Accounting 


Software Library. THE SBT ACCOUNTING SOFTWARE LIBRARY. 
We'll give you our source code absolutely free. dProfessional Time & Billing $395 
Which, in turn, gives you the freedom to cus- dOrder Sales Order Processing $195 

tomize our software to fit your business needs. dinvoice Billing/Inventory Control $195 
Say, for instance, you want to change the way dStatement Accounts Receivable $ 95 

a management report is formatted. Our free source dPurchase Purchase Order $195 

code enables you to change it. dPayable Accounts Payable $295 
What's more, the change will be quick and dPayroll Payroll/Labor OEE, 

eb (; . 5 . dLedger General Ledger/Finance $395 
simple because our software is written in easy-to- cas 

use dBASE. dAssets Asset/Depreciation $195 


dProject Project/Job Accounting $395 
dBackup Menu/Backup $ 65 


In fact, the entire SBT Accounting Software 
Library runs with dBASE II] or dBASE II* so you 
get the power and flexibility of those best-selling 
programs. Plus the freedom to use any computer 


that runs dBASE. b Three Harbor Drive 
The SBT Accounting Software Library. Great REO GE Sausalito, CA 94965 
software and freedom. All in the same box. cia (415)331-9900 


Call today for the name of the SBT consultant 
in your area. 








Free source code 
in every box. 


Accounting Software Library 


in dBASE II"/dBASE Ill° 





*Compiled versions are also available. dBASE I[[ and dBASE II are registered trademarks of Ashton-Tate, Inc. Copyright 1985, SBT Corporation. 
CIRCLE 470 ON READER SERVICE CARD 


Connecticut Orders Call (203) 375-3860 IN CANADA 1-800-843-0074 





ASTERN 


ANY COMPARABLE ADVERTISED PRICE BY $1 
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GREAT PLUNS 00 Sosa 
Createbasa 46.00 10mb Rac! Streemer 
re Ee 475.00 ace Pict Shwe 136.09, {eon Debit 165-00 149 435.00 jammrce 
Pope Hoey 145.00 fiovee 30.00 nh 12" Geen 23.00 [St “withe Sarees em wie morn 
Magee Meroe 1027.00 a to ses 192.09 122 12° Amber 35.00 3a. “45.00 infred MEEDS 0010... 480.00 
NaTDBI Desmess Progra 242,00 (00 tedium bes GO 2am External NEEOS MOSLOT.... 625.00 
the Wits 31.00 pOWERBASE SYSTEMS A10 te Res RGB ap. HARD DISK KIT 10 mb Irwin Cartridge Stroomar 
AYES Pane ries FON 106.00 AIT HiRes R68 with oud 330.00 omreaa 
HOWARD SOFTWARE PRENTICE MAL * 420 Super Hi Res R68 Gat wiSettware for ute with nermal 
ha oN burn ne o all Inomed NEE OOSUOT..... 495.00 
Topwew oC Storyboard Cl ee eee. awl 125.00 Extend WEEDS 00 SLOT | 698,00 
-” REAL WORLD “eb Board for 440 Persyst 316,00 20 mb brwin for boat PC/AT 
4 Paxest Graptucs 104.00 Saunas P cay beven- 15 15.00 whatteare o se with normal 
PC Prat Brosh 63.00 Searm Propens Tao Ye 1M Coble 17.00 mar gaste 
fi 15.00 bwtermal NEEDS @OSLOT..... 
mrocon Not eri males PRINTERS Exton WEEDS 09 SLOT :-°” $25.00 
Comnesone 240.00 Ee cornwane gare $0 mb ce 
DINOVATIVE SOFTWASE hes ‘oe baer Wako r 
Son Software Syste a0s.90 feu retet ta We Pe ar ee faa ty whontrller& saftware..... $00.00 
beste! 54.09 Ret Penne Wn Worth 58.00, HEIS la 2% tern 
n SOFT WAR! if . 
isan Mal Hanoge $0.0 a 48.00 625 45.00 Saeaanta $3540 FLOPPY DISKETTE 
WALA i 218.00 W825 Iroc T1¢.99 witeheccontrafer : 
fmrae Preacistenkt 95.00 sogrwant GROUP Wt 35 665.09 JO me Seopete i height 65 mane PRICES 
peal etbad tgs Enable 11 au i 35 Te 114.00 w/Western Digital contrlier ... $18.00 Se hem nel bee Pe 
ae SOFTWARE PRODUCTS . TO whlabec antroler........ 545.00 Seas Na mecacaets 
er hess 374.00 1550” 435.00 9 5 bedght 85 40 ke 4 height Shogert.... 118.00 
es £3.00 Sorat vsusins 150° et LA cate 
= LL I wiemetedonmda. 09 RMR MT 
; <4 i 5-0 300Kb Tandems... 
ws, 136.00 Ps fd UO hor $1.00 Fiowr t4s.00 38h Raine fol igh &5 mon 
a 00 F195 : POAT 
la Came 274.00 pS ware B Ol 75.00 Freee nat wich Did tte - $20.00 CCESSORIES 
SORGN/WS Sharwrtes A 10 Tracer 00 wilabeccmtrlas || 850, 25.00 
Volcsoite Oeluna 82.00 pies P 285.00 Stocwrines A 19 205? 475.00 20 mb Gull eight 40 msec Enbrel . 3000 
rags aloe 
UGHTVEAR Easywriter Il 188-00 CeNTRONICS for 10a PC/AT 3M 0C-600A Data Cartridge. . 40.60 
Ughtyeor 295.00 Payroll 355.00 
UVING VIDEOTEXT eam iets ” 
Superproect 





, CIRCLE 126 ON READER SERVICE CARD 


LL FREE 1-800-382-2242 








a 88 Ryders Lane, Stratfard, Cannecticut 06497 


1. Top our unmatched selectian and inventary 
of sottware/ hardware for the Apple, Mac (as 
well as the IBM PC, ond Commodore Amiga). 

2. School and corporate se orders are 
welcomed. CALL 1-800-874-1108. 

3. Spedal/rush orders. If something you need 
is not listed, hard to find, or needed in a 
hurry, CALL 1-800-874-1108. 

4. Order Status. CALL (203) 375-3860. 

5. FREQUENT PURCHASER PROGRAM. Effec- 
tive 10/14/85, ony customer wha 
has placed an order 9/4/85 will 

receive $1 off any order he or 
balsa itjahey Please mention to your 
area customer. 
We valve Nese tilicona totam Send in 
$1,000 worth of invoices (representing 
previous purchases) and yov will receive a 
me worth 1% off any future purchase. 
$5,000 worth of invoices, receive o 
coupon worth 5% off any future purchase. 
6. SOFTWARE RENTAL LIBRARY. For 25% of 


ovr price, rent ony program for two weeks. 

Bey orn stove pore 

you . 

7. No additional charges for credit card orders. 

8. Convenient hours. 7 days/week: 

9 AM-1) PM EST. 

9. Technical experts on duty. 

10. FREE AIR EXPRESS SHIPPING. Purchase $150 
or more of soft ware and for no additional 
charge we will ship your products by air 
courier. Mention this to your operator as 
you place your order. 

11. FURTHER DISCOUNTS BY MAIL. Circe the 
items in our ad you want, send the ad in 
with the below and receive $.50 off 
each item! Cut out a competitor's ad with a 
lower price and we will give you $1 off his 
price (subject to the conditions below). 

ee. Sdeuprodddamandy = 


+_ DISCOUNT BY MAIL DEPARTMENT 
Sohware. 05 Ryders Lane, Stratford, CT 00497, 


ekgible for the 5 $0 per nem discount you mutt: 
out al isons, 92 Seed iver od orth the mora you dane cetiod 


ay 











Card Mo, —-Exp. Oate___ 
DOO G3 saat Sena meee 
{Passonel ond compuny checks allew 3 wasks to deur For foxter 


‘Shipping —Selvourn 
ot te pp onid he) 
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*°° Top rated in a leading consumer magazine 


SPECIALS PARADISE CHANG LaRs 
ast SPodk (w/t) 130.00 og oes Sent 48.00 
‘Sou Poch Phan 364K w Sidekich 242 00 Moduler Grophess Cond 247.00 
AAOEK Deplay Cord 185.00 Alien Addinon or Mant Menon 21.00 
(oc 00"*° 217.00 Poel Proto: Port 67:00 Bobbues Greatest Wordchose 17.00 
Woeo 3006"** 123 00 PERFECT DATA Demotinen Devisson 7.00 
feat VAS 00 Head Geaneng Kat 13.00 Meteor baleen 20.00 
SedekehSopetey «SIS bon AML FO a rae eye pine 
eines QUADRAM em NShvibson ond astocars 7 
f 18.50 
aun Exped uid wi 192.00 th Bt 28.00 
apanded Quodboord ' Toda 
saerieenr 1108 342 00 eed Qvdbord bt 19800 Sakina Anak aaieo 
#0077" 345.00 Ouad tr Esponson Chava 454.00 DESIGNWARE 
LOTUS DEVELOPMENT Qua Jr Exponson Memory 126K 175.00 — Sady Iranspornet 26.00 
12.3 (new verwon}, 283.00 Quodhonrd 11 1M to 256i 226.00 European Nchors and Location 76.00 
aoe {new verwon) 399.00 Quotsann 409-00 Grommet Exomener 26.00 
ULTIMATE INTERNATIONAL RACCORE Wath Mae or Spooragh alsa 
Mtuttimote Advantage 245.00 Deve Two for PC jt 355.00 DIGITAL RESEARCH 
Muinmate 331 205.00 Exponwor Board tory w/l28X 145.00 Br Loge 81.00 
WORTON, PETER SEAGATE Oveot S41 (15 Hows) 54.00 
Mice” 48.00 Holl Heghs 7008 EDUWARE 
MASONE swede Conti $00.00 Algebra It orl 21.00 
iP 1091 235.00 a ry 23.00 
Prokey 4D 68.75 Super fio wibau 265.00 HARCOURT BRACE JOVANOVICH 
LE The Chevthout 235.00 Compute SAT or Gt 45.00 
Pruvtworks 35.00 SCREEN WIPE RUMAN EDGE 
SPECTRUM HOLORYTE Scoven Wipe kt 16.00. Commurecanon Edge 96.00 
Gone 24,00 TAL TRES Wonegerent Edge 125.00 
Yerhatin DS/DD 21.00 Ram Boord w/softwore CALL Mend Preiber 26.00 
ACCESSORIES acne — toate) 
a Hrd Dove Sub Sys Gl tae 125.00 
bd 575.00 TU ena tard dw au 
5251 586.00 Tite spel heekt TOK doe can etfs O05 6.00 
Adventoge Boord 1788 380.00 19,100 2 fa heghr PrP 36.00 
V0 Phas 124.00 Losier 4 
i Fisipg, (0 5SBbat haghe 3608 dre CALL Wr alee 
taodh 325.09 TEORAR yng Instructor 28.00 
Six Pcs Pos 384K 235.00 Cova Saad (OX) 155-00 ROALA 
Sun Pock Plus 64K w Seth 216.09, Sens 430-8, Koda Pad 85.00 
CORE INTERNATIONAL Menstve Malehunchen 3 EARNING Conran el 
20 MO AT (complete pockoge) 1250.00 inor Maypoon 
UATIS MODEMS loge Spell or Word Spnnes 20.00 
PC Pedestal 29.00 ancnon Number Ssumper ot Reader Rabbit 24.00 
Sry (emer 27.00 aed 225.00 toc nuddog tds ue 
IRMA Board 745.99 (ahueeden 1700 166.00 jon fun 45.00 
Inmaline Remote 050.00 Compan UK) 
DATASMELD eat 24,99 Bul ook About Yoo $.00 
AI 500 $55.00 Smortmodem 1200 4 Mostertype 22.50 
°C 200 2469/00 362.00 senoUAsTIC 
11300 364,09 Seumtraem 12008 sae Agere USA otis Tas 24.00 
EVEREX ress set ena SUAON AND SCHUSTER 
Gaptes Bdge Daly fod 255.00. Smartmedem 2400 583 00 ano 
ae 00 Sartmedeen 300 170.00 Trpeng Tutor tt 72.00 
petra 26-00 lamar 1000 265.00 SPIMNAKER 
Mach {Joystick 33.00 MCROCOM Aenazon ot Drogen World 24.00 
Lit 1 fen 400 wateon) 518.00 poe fel 2009 
lesions apes Cad 8. kowitae as.9 1 1 
INNOVATIVE CONCEPTS 00 pemeeoaRD 
Flip Fie 50 11.09 {tCommm Est whofe 275.00 a ante 71.00 
{ot Come ot wisfrware 275.00 yt ow tle 
Math Co Processors ue 05.00 Dace of Cobee 71.00 
Laces Proenodem 1200 290.00 
Pe ag 4600 Prumadem 17008 hariwers ony 205.00 SAUECHIP GAMES 
Gerreuth Gon 10ND+ Cady Pramadem 12008 with softwore 235.00 Boren 19.50 
fever 7a us} verre — Ba 
Surodh Ger 70M (2 Katt}> Cat 1200 Ph Extomol 00/1700 $35.00 yewn m™. 
penal PC Medorm Hocord CALL BRODERBUND 
25.00 MC Modem Hata wit 339.00 Ancient Art of Her 26.00 
Mastrpece Pu 114.00 ee oreane bg! 
Uneven Printer Stond 15.00 EDUCATIONAL SOFTWARE pt a 
KEYTRONIC mn : 
#35150 150.00 Sit Beds Programs 24.00 Hy fy te Daan 50 
48 515! Ocluse 168.00 ag Pen Programs 43.00 toe in 24.00 
foals mt 
propel ime 33.00 Caneel SAT or Gat 53.00 ely Grail He 
RESEARGH (4 . 
ae ee ee ae 599.00 THE WORD 10 (KY or NtY) 145.00 anton 
HK RUA Memory ay rrwane Cutthreats or Searle 24.00 
onchn peal 43.00 Enchanter Wines 24.00 
PC Tobe 186! 2564 50.00 oer 54.00 Wher Goda o Freon 
Ovest 24.00 
‘A programs, 48.00 Somer of tnfidel 7.00 


TRE 


coum WE WILL BEAT 


Suspect 26.00 
Lode 1, (1 or Ut 6.00 
SAKRO LAB 
Manor 204%er ox The Hart 24.00 
JAECRO LEAGUI SPORTS 
Wecre League Banabell 24.00 
IAKROPROSE 
F YS Sted Eoogle 21.00 
MACROSOFT 
Flight Strradator (new veruon) 29.0 
ODESTA 
31.00 
Chess 7.8 uw 
ORIGIN SYSTEMS 
Uttome HL 4.00 
PC SOFTWARE 
Armrchelt Quorterbodk 3.00 
B00 
PRORESONAL SOFTWARI 
Teva Fever 74.00 
SCREENPLAY 
Wan Uston’s BlackJack 44.00 
6a 
Super Zaxxen of Foxson 26.00 
Vopper w Spy Kunter 26.00 
Ging’ Quest Il 78.00 
‘SURON AND SCHUSTER 
WT Times Crosswords 1.80 
wenyl %. 
I 00 
STRATEGIC 
Gattte for 24.00 
Tigers in the Sow 24.00 
SUDLOGIC 
Nigh! Messen Pinball 21.060 
le 22.75 
BUSINESS SOFTWARE 
Base Manager It 154.00 
Det a 
Blectric Desk 187.00 
Kayworks 48.00 
AALTTIA 
Reflex 295.00 
ANDERSON BELL 
ABST 258.00 
APPL. SOFTWARE TECHMOLOGT 
Versa Fenn XL $3.00 
ASHTON TATE 
Olow i243 259.00 
O Base till 1. Cu 
Fromewnk | |. 345.00 
L tl 
Jeb Costing 375.00 
er 284.06 
Ousines 212.00 
reel 122.00 
GATTERIES 
Bactromc Checthook ue 
BOUREAKI 
1 Oe 46.00 
QORLAND 
Sedadadk 27.50 
‘Sadakick non-protected 1S 42.50 
lo 5 34.00 
lrbe 2087 3.0 $3.50 
Tube 8087 30 w/b . 50 
Torke Groginus Foalbea 19 27.50 
Turbo Poscal 3.9 34.75 
Toro Poscol 38 w/BCD- $7.00 
Turbo Foolbos 1.0. 26.75 
Turbo tutor 18 18.00 
OREAKTHROUGH 
Tome Line 229.00 
Grofix Partner 65.00 
GRODERSUND 
Bank Street Wreter 4.50 
Print Shop 
Enacotive Sedscription Wit 15.00 
Srorter tit 14.00 
COMINECTICUT SOFTWARE 
Prater Boss . 90.00 
Sedeling 36.00 


make us Progressive, 


PC SYSTEMS 
ATet PC 6800 


640K, 2 drives, monoohrome monltor/adapter, 
B04) enous Mamuocaseoncdd Ka bkonecnd bine $1000 
640K, 2 drives, color monitor/adapter, DOG/BASIC seas 





40K, 1 drive, 1OMB hard disk, DOS/BASIC. . . one 
AT&T PC 6500 PLUS 

25% faster than IBM's AT . CALL FOR BEST PRICH. 
IBM PC 

266K, 2 drives, monochrome/printer adapter 
#monitor......... ie e100 


256K, & drives, color/graphics adapter & monitor ene 
866K, 2 drives, LOMB internal hard disk...... .. 
IBM PC XT 

286K, 2 drives, monochrome/printer adapter 
#monitor............ 
266K, 2 drives, oolor/¢raphics adapter & monitor Lend 
RO6K, 2 drives, 10MB internal hard disk 


256K, 2 drives, Z0MB internal hard disk . tan 
IBM PC COMPATIBLE 
R56K, 2 drives, 8 slots, 136w power supply. - bone 


256K, 1 drive, LOMB, 5 slota, 138w power supply $1608 
These systems are brand new, shipped fully tested and 
burned in, fully warranteed for ninety daya AND ARE 
ALWAYS IN STOCE! All system orders include our 
BC Utilities Package at no extra charge! 


PRINTERS 


EPSON 
FX-85 (160 ops narrow carriage NLQ dot matrix) 0008 
FX: 188 (160 ope wide carriage RLQ dot matrix)... 6308 
LX-680 (100 ops narrow carriage NLQ dot matrix) 6308 
JX-80 (160 ops narrow carriage color dot matrix) 0008 
LQ-1500 (LQ dot matrix w/parallel interface)... 6308 
DX: 10, 20, 36 (new EPSON daisywheels).. ON EPBCIALI 
OXIDATA 

ML 192 (160 cps narrow carriage dot matrix). . 
ML 193 (160 ops wide carriage dot matrix)... 
Pen TC KOOC one wine carriaee 

dot matrix) 5 

Ganon 

LBPSA1 (6 ppm, better than HP)... . 
PW. 1080A (260 ope dot matrix)....... 
BJ: 1080A (32 ops color printer)... . 
TOGHIBA 

P361 (182 cps wide carriage LQ dot matrix) . .. 
P1340 (120 ops narrow carriage LQ dot matrix) .. 
TEXAS INSTRUMENTS 
TI-865 (160 ops narrow carriage LQ dot matrix) 
BROTHER 
HR-15 + (17 ops narrow carriage letter quality). . 
HR-26 (23 cps wide carriage letter quality)... . 
HRB-35 (32 cpa wide carriage letter quality)... 
‘M- 2508 (160 ops, ee 
Dot Matrix)............... 

GC. ITOH 
Starwriter (40 ops letter quality) 
Printmaster (55 cps letter quality) 














Spinwriter 2060, 3650, 8850. 
Ask about our full line of tractors and cut sheet feedera! 


PLOTTERS 


‘We carry all HOUSTON INSTRUMENTS and HEWLETT: 
PACKARD plotrers 


FLOPPY DISK DRIVES 


HALP-HEIGHT 360K (PC/KT/AT compatible).... $118 
HALF-HEIGHT 1.2MB (PC/XTVAT compatible)... $188 


MISC. HARDWARE 


POLAROID Palette (Makes color slides from your PC's 
poreen)..... ..... $1006 
ORCHID PC Turbo (adds 8MHz processor, multitasking to 
PC). i see. fremoone 
KEYTROWIC KB 8181 & 8163 keyboards. . CALL 
MOUSE SYSTEMS Optical PC MOUSE wiPAINT. .. $188 
MICROSOFT Serial or Bus mouse w/Mouse Menu) $100 


OI8 Power Back-ups (SPS’ and UP8')..... .. GALL 
QUADHAM Microfazer Printer Buffer .... .. fram $106 


Internal AT 106MB 4088 
PC/XT 10MB. . from ¢neg AT 140MB anes 
AT2OMB. ...... e008 AT 190MB fms 
PC/XT 20MB wes External 

AT 30MB y 6300 PC/XT 10MB. eons 
PC/XT 30MB.. ue PC/XT 20MB. toss 
ATSSMB.... fee 380M8 . ane 


We proudly offer what we think are the best 
Price/performance hard disk and etreaming tape 
sub-systems available We will gladly test and format 
any hard disk we sel] at a nominal charge Our line 
includes: ALLOY, SERNOULLI TECHNOLOGY, CIPHER 
DATA, DMA, EMERALD SYSTEMS, EPSON, ORNOA, 
IRWIN, MAXTOR, PEACHTREE TECHNOLOGIES, 
PRIAM, QUADRAM. RODIME, SYSGEN, TALLGRASS, 
TULIN and WANOTEK 


MULTIFUNCTION 
BOARDS 


We carry the finest quality multifunction boards at 
Pricee too low to mention. We are factory authorized 
centers for the top names in the industry Our volume 
buying allows us to set the most competitive prices 
anywhere. Call us for the lowest prices a full service 
distributor can give you. 


CHIPS 


84K (ninechips) .. $10 126K(ATRAM).. . 608 
8087 (coprocessor) . $18@ 256K (jr MAT boards) (36 
80287 (coprocessor) $106 

CALL FOR QUANTITY DISCOUNTS 


GRAPHICS CARDS 


We carry a variety of display adapters So, call ua if you 
don’t see the one you want or need help choosing 
GENOA 

Spectrum (High res color & Mono).. 

AT&T 

Enhanced Display Adapter (runs 640x400 w/a palette of 








16,000 colores on AT&T's Hi Res color monitor. GALL 
HERCULES 

Oraphics Card (Lotus compatible monochrome 
e@raphicas). . ssn 


Color Oraphice Card (Short-slot color card wipar) ere 
PARADISE 

Modular Orsphics Card & Multi-Dieplay Card frem 6298 
TECMAR 

Oraphics Master Sopra” 16 colors and 
monographics). 

PERSYST 

Bo8 Board (clear text on a oolor monitor) ... 
TSENG LABS 

UltraPAK (132 col. mono graphics, ser, par, C/C).. 


MONITORS 


AMDEK 

300G & 300A (Orean or Amber, 
composite video monitors). . . 7 sleessien 
310A (Amber TTL input. non-glare tube) . . 0106 
COLOR 600 (13° 640x240 RGS w/text button, audio) $488 
COLOR 700 (135° 7202480 RGS w/3lmm dot). . 478 
COLOR 710 (13° 720x480 RGB, non-glare/flicker) $678 
PRINCETON GRAPHICS 

PGS MAX 12 (Amber TTL input, non-glare tube) .. $100 
PGS HX. 12 (600x480 RGB w/ 31mm dot) -. oon 
PGS SR-12 (690x480 non-interlaced RGB w/31 dot) 6000 
QUADRAM 

Amberchrome (Amber TTL monochrome) .. .... 


id 


Quadohrome (690x480, 31mm dot pitch)... . . 6388 
Quadchrome II (same es IBM Color Monitor).... 6308 
TAXAN 

New 600 Series high res color monitor CALL 


We carry WYSE and KIMTRON terminals, call for prices. 


PROTOCOL CONVERSION 


We carry al] AST and DCA products, call for prices. 


CIRCLE 309 ON READER SERVICE CARD 





MODEMS 


Hayes 1200 (external 300/1200, ato answer/dial). 9410 


Hayes 12008 (internal 5300/1200, w/Smartoom Il}. 6870 
Hayes 2400 (New external 2400 baud modem).. .. $475 
DCA 

New Fastlink 1OKB modem trem $1886 
ANCHOR AUTOMATION 


Signalman Mark XII (1200 baud at 300 baud price) 0998 
‘We also carry modems by AST RESEARCH, BIZCOMP, 
ae ee ee — please call for 


NETWORKING 


‘We oarry all the best names including 3COM, AST 
RESEARCH, FOX, IBM, and ORCHID TECHNOLOGIES Call 
our Networking Applications experts to design a cost- 
ethotive device-sharing networked layout for your afficet 
Regional ON-SITE installation and training available. 


CAD. 


We sell and support the finest computer aided drafting’ 





10/686 
lo/ene 


Single sided/Single density: . Bes, 
Double sided/Double density: . ... 
DYSAN 

10/088 
10/600 


10/688 100/008 


19/818 


LOTUS Symphony .. 
MICROSOFT Excel 
ASHTON.TATE Framework II 
ENABLE by Software Group . 
PFS Write, Pile, Oraph, Report. . 
881 WordPerfect 4.1 . 
MULTIMATE, Multirnate ADVANTAGE, JUST Write. . 





Huta 


PERSOFT 6marTerm 100, 126,400 
RELAY . 

DOW JOWES All producta . 
SORCIM/TUS Complete accounting modules. 
OE ee ee CALL 
OPEN SYSTEMS Accounting. . 

SYSTEMS PLUS Books! scoounting eystem - 
MECA/TOBIAS Managing Your Mong .. ons 
MONCORAM Dollars andSense .. slo 
DECISION RESOURCES Signmaster/Chartmaster$170/¢860 
ZSOFT PC Paint Brush . . . 
HARVARD Harvard Project Manager 
MICROSOFT Project... othe 
CLIFPER dBase compiler by Nantucket... . 
BORLAND Turbo Pasoal & Toolbox oe 


FEEE 


EE 


SOFTSTYLE Printworks printer utilities 
NORTON Utilities . 

QUAID Copywrite, Disk Explorer & Zoro Disk . 
CENTRAL POINT Copy IT PC. .. 


PROGRESSIVE 
MICRO 


eae 


i 







4 DISTRIBUTORS 


3039 Amwiler Road, Atlanta, Georgia 30360 


Our 


If you ssriously shop around for the 
best priced computer hardwars, 
software, and ssrvices, you'vs probably 
talked product and prics with a 
PROGRESSIVE MICRO 
DISTRIBUTORS’ professional. If you 


haven't, you've been depriving yoursslf 


and your company of a beautiful 
profsseional rslationship. Hers’s why. 


WE MEAN BUSINESS. 

By focusing on details, 
PROGRESSIVE MICRO DISTRIBUTORS 
provides business buysr’s with the 
criteria needed to maks informed 
purchasing decisions. Our 
professionals give you expert advice 
on current computer and peripheral 
applications. Quote you prices that 
maks good businsss ssnss. Inform you 
about spsciale on ovsrstocked items. 
Make sure that each system is burned- 
in and fully tasted overnight before 
being shipped. And follow your ordsr 
from ths moment it’s processsad until 
it rsaches its final dsstination. 

Furthsrmore, if a problem doss 
occur, you won't be left dangling. 
Direct access to our customer ssrvice 
and tachnical support centers is 
available daily. Whether you need a 
product repaired or replaced, factory 
authorized technicians and customer 
sarvice specialists are standing by to 
quickly resolve any problems you 
might experisnecs. 
HOW TO KEEP UP WITH 


PROGRESSIVE. 

It’s easy. With the Microgram, our 
monthly customer newsssrvice, youll 
gain insights on new products and 
recsive money saving incentives. And 
we'll keep you posted on specials and 
current prices with our monthly prics 
lists. Lists ars shipped automatically 
with all system ordsrs and are 
available on disk. In addition, FREE 
UPS shipping is guaranteed on all 
prepaid ordsrs with confirmation of 
currant pricing. 

To receive your current price list 
immediataly, just call PROGRESSIVE 
MICRO DISTRIBUTORS today, TOLL 
FREE 1-800-446-7995. And 
remembstr ... for professional service 
evary time, call ths professionals at 
PROGRESSIVE MICRO 
DISTRIBUTORS. 


professionals 





POLICIES 


1. We accept VISA, MC, AMEX; No surcharge for VISA or MC. 
2. COD requires cash or certified check; Company check when approved. 
8. Allow 1 week for personal and company checks to olear. 
4. Wiring information available upon request. 
&. Corporate, Government and Institutional volume purchase agreements available. 
8. Call for exact shipping charges; air shipments take priority. 
7. If we must split shipment, you incur no additional ehipping charges. 
8. All orders shipped insured — No additional charge. 
9. All products fully waranteed; Some up to & years. 
10. All items subject to availability, Prices subject to change without notice. 


FOR ORDERS ORDERING INFORMATION 
1-800-446-7995 1-404-446-7995 
CUSTOMER SERVICE TECH ASSISTANCE 


1-404-446-7996 1-404-446-7997 
HRS: 9AM-9PM EST. SAT. 12N-5PM EST. 


©1966 ATYT Information Systems. 
IBM is 4 registered trademark of the International Business Machines Corp. 


introducing the New High Performance 


von 1995 


© 6 or 6 MHz (80266 Processor) 
Ona Megabyte RAM (1024K) 
© One 12 Megebyte Floppy Drive 
e Combo Floppy! Hard Orive Controller 
© 192 watt Powar Supply 
oe AT Type Keyboard 
© Out partorms the origine! AT 
Available with 20 or 30mg Seagate 

or CMI high parformance herd dnves 


won 99 


1 @ 640K Memory on Mother Board 
e Floppy Drive Controller 
© One 360K Floppy Drive 
© 335 watt Power Supply 





a Call for best price 0 





COLOR and MONOCHROME MONITORS 


Built-in tiit/swival base 


4. RGB Ultra-High Resolution 


$399 


IBM Color Graphics Adapter 


compatible 14" screen, 640 x 200 raz, 31 dot pitch 


2. RGB Ultra-High Resolution 
13" 


Top of the lina 
outstanding graphics 


RGB High Resolution 


monitors for most micro-computer 


Multipurpose cotor 


. $399 


anti-giara screen with 


$349 


epplicetions 13" enti-giare screen with 43 dot pitch 


3. Green Screen, TTL Monitor 


$129 


18M mono card compatible Looks and works lke 1BM 


mono monitor 12” non 9! 









© 384K Memory 
¢ Clock/calendar 
w/bettery back-up 
8 Paraliel, Serial, 
end Geme Ports 
® RAM Spooler end 
RAM Disk sotiwere 


ALLOY 
PC-SLAVE 16 





PC on a card 16 bit aleve 
board transforms an 
inexpansiva tarminal into & 
fully functional PC when 
linked to another PC. 512K 
RAM Very fast processor. 
CALL! 





lara, high contrast screen 






© Kayboard 


RUNS 10 fo 20% FASTER 
than other dual speed PCs 
Aveilable in various: configuretions 


n your needed configuration. 





—. 


2. 
Screen image simulstied 
SS 
MONOCHROME The EDGE 
GRAPHICS CARD 






$129 


© Emutstes standard 
18M Mona 





@ Include 
Graphic compatibility 

© includes standard 
Prints Port 


Local Area 
Network 





Low cost way to link PC's, 
allowing users to shara date 
and aquipment Linear 
configuration on twisted pair 
cable Cabla and software 


includad $299 





Color & Monochrome 
"Do Everything” 
Graphics Cardi 


$279 


a“ 


a 


¢ 80 & 132 column formats 

© High resolution graphics 

e Color & 16 shades mono 

© Emuletes 1BM Mono Card, 
Herculas. Plentronics 
Color 

e Runs color grephics on 
monochrome monitors 

e Standerd printer port 

© Softwere included 


COLOR 
GRAPHICS CARD 


$129 


e Fits S inch short 
stot on 18M-X 

© Emulates standard 
1BM RGB Cad 

e Standard Printer Port 
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| your compuler. 






indow 95 


\oos 
1-800-433-5399 


Interactive DOS Utility 


Order Toll Free 


Pop-up windows give you instant access 
to many enhanced DOS functions 
rom inside the program you are runnin 

And then relurn you Instantly to where you we : 


® Quickly search for 
any file, any time. 
© See up to 85 files 
per screen page. 
© Check ceil left 
on your disk while 
running a program. 
| * Never again have a 
_ DIR command scroll 
files off your screen. 
® Easily copy, erase 
| or rename files. 
® Send printer codes 
from within program 
you are using. 
|e Password lock 





| 


* And much more! 





“WindowDOS quickly established itself 

as an indispensible part of my PC environment. 

) can't imagine working without it.” 
Paul Bonnar, Raviewer, PC Week 









$49.95 


Plus $5 Handiing/Shipping 


indow 
1-800-433-5355 


DOS Tesas 214 264-2626 


Money orders, casmers checks 
5 3. VISA MC, 
AmEx and corporate purchase ordera 









Compare WindowDOS with its competition 
in these 20 important categories! 









weno 
wraen00s sae 108 TARE oe es 
ors waade enethet poe =) Yes mo, Ne We he 
Owe ‘Yon Yes ° Yes ¥ 0 
a Yeo Ne ves Ye Yeo Yes 
' . ve ‘ we Ne we Ye 
ve no ¥ Ye he 
we w je 

" 

" 






nich doasn't de WindewlOS dors They work togeimer os pertect companion 
wat sions ent ene ety tne eras tnd WS 










Software of the Fulure, In 
Inc. 
P.O. Bos 531650 Grand Prairie, Tesas 75053 


WindowDOS interacty: 
¢ DOS Utility Program for IBMPC KT AT and true compatibies 


Requires DOS 2 0 or newer 
and 60 cal 
names Wiated above ars registerod cadet Uses only 40K of memory All brand 





Heart al Texas Computer Systems, Inc. 
P.O. Box 531198 
Grand Prairie, Texas 75053 













ss// Hard Disk S$ veeerseer 
Se t prices. Compare! 
¢. ee / a r | Ss y S e m Ss ¢ No surcharge 
% on VISA, MC. 
wy 5 ty, / FREE with each Kil: the powerful WindowDOS sew Software © Prompt shipping. 
RY < ¢ which includes a Head Parking fealure. $50 value. See ad on next page- Free on many 
29 ry items. Call. 
< cf, Seagate © Finest service! 
x 43 month warrenty Your full 
y satistaction 
is our goall 


20 Meg $479 30 mes $749 


All AT drives have tast 38ms access time 
AT huts include raits, cabies & instructions 
AT drives use controllers In computer 
Boots from Hard Orsk 





Kits include drive. cantrotter, cables. 
hardware, & ensy instructions Systems 
are individually tested and packed by our 
warranties of 13 or more months 








For combo floppy/hard drive 
controller, add $75. 


a : tn 
=. a Se a — 


wr2s 9849 ; 





We olfer lowest prices on 


PRINTERS 


FUJITSU DotMax 9 - -. 
180 cps. cear tractor. NLO mode 


ae 

















| FUJITSU DotMax 24. 
' : 
) 
| 


Streaming Tape co vee $1495 
24 wire, 288 cps. rear tractor, True LO 
BACKUPS 
-_ _ PANASONIC 1091 120 cps--..- - $258 
PANASONIC 1992 180 cps - $366 


PANASONIC 1093 15 in carcase 


INTERNAL 
PANASONIC 3181 15 in OW 


10 Meg Sx" $399 


JUKI 6000 Dorsywheet 10 chs 
JUKI 6100 Daisywheel 18 cps --- 


20 Meg SO" $699 


$679 
08: 
23 Meg Wem" $699 Tape Back-up JUKI 2200 TypewetePoter - _ $299 
Everex or GenOh 888 Uses no slots on PCs, XTs Just plugs 
60 Meg eines $ in external floppy controller connector STAR (Gemini §G-M 1% on $225 
5 «Gombe - Beck-up several PCs by STAR (Gemini) SG-15 15 10- $379 
pag Pome clon 
Everex of Genoe , . . ; 
20 Meg —~ ‘oa aly ° or Ind DOBOOA cartridges, SIVINg GEMMA TO te = 
25 Meg Girne $849 unlimited storage capacity ‘ OLYMPIA NP 165 cps, reer tract $779 
$1095 © Has 6 month warranty. q Gall tor quantity prices! 


60 Meg muse". 





Emergency Power 

















25 Megabyte 


JUKE 6300 15 in 40 cps ss 


— = 
—_ 





$129 be 


We cant bo beat! 


Floppy Drives 






AT Controller Card 
Oniy nesded for AT computer 















| for Apple He, Ile 





Systems 
Don't take chances 


For added power 
when upgrading your PC 


ee | sod 
Power Supplies } Internal Modem 


$225 





« Plug in and run $1 49 










on power failure killing 
your important data. 






| 
' gp0-1200 Baud, Hayes compatible, 
| | for PC, XT. AT includes software 


see 










































© Self contained b TRANSFER 

Ba ee ANCHOR MODEMS |) SWITCHES 

© Inatant activation Express...) --0007° $275 FN” count 4 

¢ Plugs in standard outlet 300-1700 Baud, 100% Hayes Shey (ere ) 
| t we 

200 watt (10 min)... $269 4 ee diy 2 Bd ig 4 | aes eo: e' 

. jat ts ible 

200 watt (35 min) . - $299 $89 $119 | Yolksmodem 12 oi $1 2 position $75 

425 watt 0.06655 $449 135 watt 150 watt BN) 300-1200 Baud, Hayes compatiole | 2X switch $108 

1000 watt ...---->- $899 Quantity discounts available! ) Volksmodem ...-.---+° $4! Otner configurations available 


300 Baud, Ball 103 compatible 









© $100 minimum purchase required. 

: a og the is new, with manufacturer‘s warranty. 
Miciacser’ cashier's checks, money orders, VISA, MC, C.O.D. 
approved corporate PO's. For American Express, add 3%, 


Brand names listed ere registered yragemarks. Sees are tinal Returna tor repay require suimorsbon 
. re a 
ur "1 
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“Dac-Easy Accounting 


isa genuinely 


amazing 


deal.” 


PC Magazine, October 15, 1985 


‘Tve never before in a review come right out 
and told readers to buy a product, but 'm 
doing it now. Dac-Easy is an incredible value.” 


“Amazing”. "Incredible". “Unbeliev- 
able”. That's how the industry's most 
important reviewers describe Dac- 
Easy Accounting —Dac Software's 
feature-packed, fully integrated 
accounting package priced at only 
$69.95. They compare it favorably to 
accounting packages (sold module 
by module) costing up to five thou- 
sand dollars! 


But it's more 
than our price 
that has the 
critics raving. 
Compare our 
features to 
those of any 
other account- 
ing package at any price. 

Dac-Easy Accounting offers instant 
access to General Ledger, Accounts 
Receivable, Accounts Payable, Inven- 
tory, Purchase Order, Billing and 
Forecasting. Perfect integration be- 
tween all seven modules gives you 
fast, accurate, flexible management 
of information. Data entered once is 
automatically posted to ail pertinent 
modules. And Dac-Easy is designed 
to manage both product and service 
oriented businesses. 


Seven powerful, 
integrated modules 


Only Dac-Easy 
maintains a 
three-year his- 
tory on all prin- 
cipal files, and 
provides spread- 
sheet-like fore- 
casting based 
on this history. 
Plus, you can generate any of 300 
different reports for instant access 
to the exact information you need. 


Find out for yourself why Dac-Easy 
is the fastest selling accounting 
package in history. Call us today! 





Three-year history main- 
tained, with forecasting 


PC Week, August 27, i985 


AMG Accounting 


569 95 


“Dac-Easy is remarkable, amazing, 
revolutionary, sensalional ..." 


ate Buyer's Guide & Handbook 


+ Password protection 

° File (united disk: 

: Siege coeat = 

General Le: 

«= Uniiraited mutt el ee re 

° Three account pot tery 

> Pencil and| correct mistaees 

re Gee tinge 

+ Activity yep a bls aes financial statements, 
Cake) paraess 

Accounts Recehvab Recchabie 

. Buea ate 


Unhmuited oh el 
Flexible mailing labels and chrectories 


Accounts Payable 

CE nee fre weatple leoices and castvevallatie 
. reports with seven customized columns 

Bir acibtin pit pales 

Bll ak ra laa 


Three year vendor 
. = Unfimited allocabons per invoice 


Purchase Order 


Allows oot 
. up to 99 lines per 
* Per line discount in % 





* Forecast by same as last year or % base from last year, or 
trend, or least square trend line method 
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EDITOR'S CHOICE” 
PC MAGAZINE 
“Despite its low price, Dac-Easy includes a lot 
‘of extras thal you wouldn't expect to find 
leven in a more expensive package.” 
Bill Machrone, Edilor 
PC Magazine, October 15, 1985 
“This is an incredibly good value.” 
InfoWorld, September 23, 1985 


Rated 4 BEB 


disks 
To Order Call Toll Free 


1-800-431-0800 


Ask For Operator 2011A 
For More Information 


214-458-0038 


@ dac software, inc 4801 Spring Valley, Rd. 
Building 110-B, Dallas, TX 75244 


end in this coupon with your credit card number, money 
lorder or check for $69.95 pius $7.50 for postage and 
handling In Texas, add 6¥*% sales tax ($4.28). U.S. 
prices only. 
OOCHECK 
C AMEX DVISA (2) MASTERCARD Expires 


MONEY ORDER 


1 

1 

| 

I 

1 

1 

1 

Account No. 1 
Name 1 
Company Name i 
SS 
1 

1 

' 

1 

| 

1 

| 

1 

| 

1 

1 








City State 
Phone 


Signature 
30-Dav Money Back Guarantee dac software inc promdes a 30-day 
monev back guarantee that all claims and features listed in this ad 
are true 

Mintmum Hardware Requirements: 

BM (PCjr, PC, XT. or AT}! of other compatibles. 128K 
memory, one 541 DSDD floppy disk, 132 column printer in 
compressed mode, 80X24 CRT, MS-DOS, PC DOS! 2.0 
or laler. 

“rademurks of Intemational Business Machines Corporation 
Trademark of Microsoft Corporation 


Bi ef J 


Zip 


“We're giving awa 
1,000 pn omg 


to prove a point about the 


MASTERFLIGHT ~ 99 
mass storage system. 


| 
a 


The XT Giveaway. “approaching the theoretical maximum 


In fact, buy our MASTERFLIGHT and speed possible for the hardware.” ** 
we'll give you a Kamerman Labs XT™ at That's nat all, add a power director, 
no extra charge! It's our way of demon- surge protector, noise filter, security lock 
Strating that MASTERFLIGHT is the finest and you've got it—packed into a 22” 
mass Storage system sold. PC Tech says, high unit that “can fit easily abave the 
“Alter testing all 14 tape drives, the computer without raising the monitor to 
authors concluded that... Kamerman skyscraper levels.’ ** 
Labs units are the clear winners. Take it away. 
This is it! Kamerman Labs’ reputation for quality, 
Inside the MASTERFLIGHT, you've service and price can’t be topped. By any 
got everything you need. A high perform- measure, we beat the competition. Phone 
ance hard disk system with up to 60 today for mare information. Don't forget 
megabytes of storage. A 60 megabyte to ask about our XT’, internal hard disks 
Streaming tape drive that backs up and tapes, and accelerator boards. 






10 megabytes in just 2)2 minutes, 





vf 


Fh ad “- r 
orn be | 
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B Call 800-522-2237, Oregon and Alaska call 503-626-6877.Domestic i) Si” 
ll inquiries ask for Dept. 435. International inquiries ask for Dept. 213 | 




















ty nt 






Surge 
Copacity in MBytes = XT Power Protector’ Security 1/2 Height 
ve Tape Givoaway Director Fitter Lock Enclosure Price 






SME 
TEN i , 


ws 
aha 


traps 


vedas 


= 
{Pah 


“T sonar 3% sorviee charge lor cred cards i, 

I ane XxTG npiros March 31, 1986 ff > 
Interna! hard chsk systems and tape syntoms f a Preing subject t engeaitthout Noles say 

eee et tte tT aa | 
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Kamerman 








7861 SW Cirrus Drive, Beaverton, OR 97005 
(503) 626-6877 Telex 501 886 


1BM* XT 1s 2 regestered trademark of internabonal Business Machines Masterfigh ~ and Kamerman Labs XT” are trademarks of Kamerman Labs, Inc ©1965 Kamerman Labs inc 
“Sigma Designs. Inc* and Tecmar also menboned, PC Tach. Now 1985 "'PC Tech, Now 1985 





il 


The independer: Gunde 
10M Personal Compulpr 


Whats Inside 


An idiosyncratic look at 1985's best and worst products, megamemory 
boards, Al for the PC, and copy protection are a few of the hot topics 
covered in this issue. 


out of the Labs. If we're not testing 

AT compatibles, we’re torturing 
printers or dissecting word processing pro- 
grams. Sure, we live and breathe bench- 
mark results, but every once in a while we 
like a change of pace. 

When the first memo about this issue’s 
Best of 1985 cover story went out to the 
staff, everyone heaved a sigh of relief. 
Here, finally, was a chance to lock up the 
Labs, retreat to our offices, and play pure- 
ly subjective, no-holds-barred favorites. It 
was a once-a-year opportunity to be per- 
verse—to applaud the products we love 
even if they won't win standard perfor- 
mance medals. To find out what Bill 
Machrone, John Dickinson, Frank 
‘*Derf"’ Derfler, and the rest of the gang 
consider the best of 1985, tum to page 107. 


S ometimes it seems like we never get 


Memories. . . 

Meanwhile, back at the Labs (we can’t 
keep ourselves away for long), we recently 
devoted our energies to a project that's 
been on the back burner for a long time: 
memory boards, Since the first few cx- 
panded memory boards showed up last 
spring at COMDEX, this article has been 
appearing on editors’ lists—and then dis- 
appearing. At first, we couldn't get our 
hands on any memory boards, and then, 
without warning, they started to pour into 
our offices. 

Each time we thought we had assem- 
bled them all, a few more boards would 
show up. Technical editor Craig Stark fi- 
nally closed the floodgates, and we called 
in Charles Petzold, Winn Rosch, and Phil 
Wiswell to review the bounty. Their as- 
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sessments of the boards appear on page 
120, along with the first clear explanation 
we've seen of the difference between ex- 
panded and extended memory and why it’s 
important to know one from the other. 


What 1986 Will Bring 

PC-based artificial intelligence will be a 
major topic in 1986. We didn’t need to 
consult an oracle to make that prediction— 
our mailboxes are already stuffed with 
press relcases hyping new programs claim- 
ing to incorporate Al. We asked Jeffrey 
Rothfeder, author of Minds over Matter: A 
New Look at Artificial Intelligence, for 
some insights (page 139). 

Rothfeder convinced us that these pro- 
grams just don’t qualify as intelligent: The 
**brute-force’” programming techniques 
they embody make your PC merely appear 
to think for itself. The future does hold ex- 
citing developments in mainframe artifi- 
cial intelligence, but it will be some time 
before they can be ported down to the PC. 





Intelligent or not, brute-force program- 
ming can produce impressive results. Sev- 
eral Al-influenced applications are power- 
ful and useful. Ansa Software’s Paradox, 
a database manager reviewed in this issue 
by Frank Derfler, is a good example (page 
153). The first intriguing thing about Par- 
adox is its financial backing. Venture capi- 
talist Ben Rosen, who has a reputation for 
making good investments—he helped 
bankroll Lotus and Compaq—put his 
money behind Ansa. The second is Ansa’s 
claim that Paradox uses **machine reason- 
ing,”’ a form of artificial intelligence. 

It looks as though Rosen made another 
canny investment. Derf liked Paradox so 
much he nominated it for Best of 1985. 
But it was Paradox’s myriad built-in func- 
tions and powerful data-handling capabili- 
ties that impressed Derfler, not its much- 
hyped machine-reasoning feature. 


Our Battle-Scarred Reporters 

Some of our regular contributors took 
on unusual assignments for this issue. 
Communications expert M. David Stone 
reviewed a modem that transmits via radio 
waves instead of phone lines (page 184). 
Contributing editor Jared Taylor took on a 
particularly dangerous assignment: a re- 
port on the latest skirmishes between soft- 
ware developers and end users on the 
copy-protection battlcfield. 

This sensitive subject is almost too hot 
to handle, and we were tempted to avoid it 
altogether. But it’s a topic readers con- 
stantly ask us about. For an account of 
mind-boggling new copy-protection and 
data-encryption schemes and reports on 
five copying programs, turn to page 164. 
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Ven-Tel’s Half Card” modem | 
is in all the best computers. 


Here’s why... 


Ven-Tel gives you lots of reasons to buy our Half Card™ 
modem for your IBM PC or competible. The Helf Card™ 
Is a complete system that lets you communicate with 
other PCs, mainframes, and detabases effortlessly. 

it Includes Crosstalk-XVI® softwere. It's reliabie. 

Its got ali of the features you went. And it's 


e good velue. 

Do You Own One of These -_ = 
Computers? ag 
Chances are you do. And if you're 2 S2t= 
thinking of buying a modem, consider aa 


the Half Card™. Because of its smeii size, 
the Half Cerd™ fits in more computers, 
Including ail of the modeis we've listed 
here. The Half Card™ is smail, so it fits In 
short slots or long. Thet means you can 
save your long slots for other expan- 

sion uses. 

Effortiess Communication 

Eech Half Card™ comes with Crosstalk-XVI® 
communications software, by Microstuf. It's 


the easiest to use, whether you're a beginner TAND 


or an old hand, and the most powerful. A full 
on-line help menu mekes using Crosstalk® for 
the first time e snap. it can turn your PC into a 
terminel on 6 mainfreme computer with its power- 
ful terminal emuletion feeture. it will even oper- 
ete your PC when you're not there. You can call 
into an Informetion service such as The Source or Dow Jones News 
Retrieval, or transfer files and electronic meil, eli et the touch of 
a button. The Haif Cerd™ connects your computer to the worid. 
Effortlessly. 

More Modem for Your Money 

When you buy the Half Card” you don't need anything else. The 
Haif Card™ is a complete communications package that includes 
afull-feetured modem and the best known softwere on the market. 
Complete easy-to-understand instructions with full technical support 
on Installetion end use. And a very competitive price. The Heif 
Card™ with Crosstalk-XVI® software, retails for only $549. 


Features 
« 1200/300 baud auto-dial, auto-enswer. 
- Uses the industry standard “AT” 
command set. 
« Runs with virtually ali communications 
software, including Smartcom II end PC 
Talk lil end Integreted peckages such 
as Symphony and Framework. 
Includes Crosstalk-XVI® software. 
« On-board speaker and extre phone jeck 
for easy switching from voice 
to data mode. 
« Seiective tone or pulse dialing; 
full or half duplex. 
Automatic enswer on any ring. 
True ring or busy signai detection. 





Crosstalk is a registered trademark of Microstul, inc. Smartcom flis a trademark of Hayes Mi 





Products. Symphony is a trademark of Lotus Development. Framework is a trademark of Ashton-Tate. 
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Reliability 
Ven-Tei hes been making 
modems for 10 years. Our 
experience shows. Ven-Tel's 
Half Card™ only has ebout 70 perts, compered 
to elmost 300 on other modems. We reduced the perts 
by bullding the first LS] modem chip using edvenced 
switched capecitor technology. What that meens to you is 
greater reliability end lower power consumption, so you can 
load up your PC with expansion boerds and not worry about 
heat or power probiems. And we back the Helf Cerd™ with e full 
two-year werranty on perts and labor. 

You Can Buy the Half Card™ 
Anywhere 

You can get the Helf Card™ et Computer- 
Land, Businessland, the Genra Group, 
Entré Computer Centers, Macy's Computer 
Stores and other fine dealers nationwide. 
Also from Ven-Tei: the 1200 Plus™’ en 
external modem and the PC Modem 
1200" an IBM interne! with V.22 inter- 
nationai capability. 


Effortless Communication 


¢ Ven-Tel inc. 


2342 Walsh Avenue 
Sante Ciere, CA 95051 
(408) 727-5721 


APPEARING 
once 





Few mortals 
have seen one 

Be one of the 
first. 


call... 


THE HARD DISK 

DRIVE MARKET 

WILL NEVER BE 

THE SAME AGAIN 
B 


oo 
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INSTANT 
GRATIFICATION 


Pop-Up 8 Powerful Tools, Including A Word Processor, Any DOS 
Command—Even Your Favorite Application—At The Touch Of A Key 


A. SATISFIED CUSTOMERS ARE THE BEST _ State Law Library, Austin, Texas, Jim 


FORM OF ADVERTISING~LISTEN TO 
WHAT POP-UP™ DESKSET™ USERS SAY: 
New York Times, Erik Sandberg-Diment— 
When it comes to overall ease of use and 
efficiency, Pop-Up DeskSet Plus is probably 


Hambleton—| find PopDOS very helpful in 
arranging documents on my data disk when 
using WordStar. 

Planning Research Corp., William Hand— 
Itis a big help in keeping me on schedule 


the winner. 

Computer Buyers Guide & 
Handbook, Paul Rothweiler— 
DeskSet Plus rates and gets from 
CBG & H the highest of marks. 

InfoWorld—DeskSet has taken 
the Sidekick idea a step further 

Byte. Mark Weich—| found 
DeskSet’s Pop-Up Calculator to 
be the best for office work. 

PC World, Danny Goodman— 
Financial Calculator is the height 
of functionality Perhaps the best 
feature of Pop-Up DeskSet Plus 1s 
the Clipboard when used in tan- 
dem with a recent addition called 
Pop-Up Anything 

Business Software-—Pop-Up 
PopDOS 1s an almost necessary 
addition to the operating system. 

Computer Retailers’ Guide, 
Mick Taylor—The DeskSet 1s a 
very powerful set of tools that 1s 
both flexible and easy to use 

Online Today, Ernest Mau— 
Pop-Ups add flair to operations 
and enhance computer 
utility. 

Cummins Engine Co., lvan 
Myers—Much better than the 

compettion (know anyone who 


wants to buy a “Sidekick”? $25). 


T Corpora- 
B. compare por-ur DESKSET WITH tion, Jack 
WHAT THE COMPETITION OFFERS- Wilson—Ve' 
NO OTHER DESKTOP PACKAGE ry 
EVEN COMES CLOSE: useful and easy 


Side 
kick™ 


tolearn and use 


Pop-Up 
DeskSet 


Automatic word wrap YES 
Word processor files 
untimuted in size YES No 
Search and replace YES Yes 
Bloch commands (copy 
Mave delete) 
Keystrokes required fo 
paste 20 lines of num- 
bers into spreadsheet 6 52 
YES Yes No 
UNUMITED 3ochar 35char 


YES Yes 


Cant 


YES No Yes 
time fearure YES No 
Start programs at 

Specific ume 
(unattended operation) 
Display time constantly 
Date stamp documents 
Calculator has on-screen 
and printable tape 
Does financial calculators 
(interest annusties, etc } 
Staustcal analysis mode 
(standard deviation. etc ) 
Allow user access to any 
DOS command 
Allow user to run any 
Program whde within 
another 
Set up printer while in 
an appiicauon 
Use pnnier as electronic 


Clock and C: 


YES 


cut-and-paste 






Here Lotus |-2-3 with Pop Lp Alarm 
‘alculate 


Here ts Pop Up Word demonstrating 


capability. 
from Lotus |- 2-3 highlighted 
TELECOMMUNICATIONS 


C. POP-UP DESKSET IS THE RIGHT 
CHOICE- AT THE RIGHT PRICE Pop-Up 
DeskSet gives you Pop-Up Word with 
Scheduler and cut-and-paste, Alarm Clock, 
Calendar, Standard and Financial Calculator, 
Phone Dialer, PopDOS Utilities and Pop-Up 
Anything—enables you to nin a second appli- 
cation anytime. All non-copy protected, and 
all for $69.95? (Sidekick is $84 95 for less ) 
Step up to Pop-Up DeskSet and save 50% 
Tum in your Sidekick and we'll send you 
Pop-Up DeskSet for $35-that's 2 o! 
Pop-Up DeskSet in more 
than one computer and 
save 50% 
Popular Programs. Inc offers 
a muluple computer licensing 
plan that gives 2 off onup 
to 10 additional copies of 
Pop-Up DeskSet. Your company 
needs more than 10? Call 
206 822-7065 for further 
‘or information 
Why you'll want to spend 
$60 more if you havea 
Hayes-Compatible Modem 
Pop-Up DeskSet Plus has some- 
thing no other desktop package 
has: Pop-Up Telecomm, a high- 
speed telecommunuications pro- 
ae And like all the Pop-Ups, 
eleCommis available instantly 
—at the touch of a key; $129.95° 


with import 





Pop tp 


Siew k Smart 
TeleComm = Spottygm = Com it" 
No s 


Avatlable any lime (ai a keystroke) YES va 
























Jj. P Edmunds—ltis so good, 
your Computer is not com- 
plete without it. 


Adlantic Richfield Co., Craig 
Parker-—For the first ume | 
can use my printer options! 
On the Wing, William 
Gross— Outstanding! 


Feed teu directly trom service to 
applcatio program 

end and receive lext and onary files 

Hayes modem baud rates supponed 


Yes 
300, 1200 


Lead only what you want 





Hewlett-Packard, expand as needed 
Samson Espartero—Very 
impressed with automatic/tumed 
program execution, 


destance serves 


PC Tech Journal, Ted 
Forgeron—Sidekick has 
been banished from my hard 
disk to a dark comer of my Flip-n-File 

Robert Newman-Excellent—meets my 
needs better than Sidekick 

David Gleason—It's great for dBase devel- 
opment to be able to print, rename, view 
files without exiting 

Professional Business Equipment, Inc.— 
Works very well on a multiuser environ- 
ment. Customers have been ve 
impressed. We expect to sell them 

with many of our systems 


$10 FOR FULL FEATURED 
___ 90- DAY EVALUATION 


| *Prices quoted are fort S only 


Orrect cannect baud rates supported 
Specifically supports PBX and long 





2400 
11D 9600 110 19 2h 


No Ne 


Automancatly logs on fo semice 7 Yes ves 
AT 90 Tino terminal emutanon a Yes ves 


Use our toll-free number 10 order 
direc 


1-800-44-POP-UP 
(1-800-447-6787) 

Avatiable through 

500 DEALERS coast-to-coast 
and through major disinbuiors 


-e POPULAR 
PROGRAMS INC. 


Formerly Beileszoft. inc 

135 Lake Street, Suite (80, Kirkland, WA 98033 

(206) 622-7065 Telex via WU] 6502697172 MCI 

System requirertents IBM AC XT AT $270 8 PCr ec compauble 
Telecommunycations require aPC XT AT of 3270 Pt 

Pop ( p Pop | ps Desiiset are Irademarks of Popular Programs. [nx 
Sadek kis a trademark of Borland Inerrnauonal 

Senan Com Us a registered traderurk of Hayes Micrecomputer Products. In< 
Cross Talk XVIts a registered rademark of Microspu! Inc 

Spothight 4.2 ltademark of Lotus Development Corporation 
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HAUPPAUGE 


OT PZ. rates Up) 


Gives your IBM PC/AT 
A Lesson in Speed. 






Now, When the Subj products listed below, you can get 

to Fast Math, Your AT Will Get Recalc for only $49 (suggested retail 
an A+. = price is $95). 

Right now, the 80287 math Co- aa a daa S7.CHIP .....-0000ssc0n0+0, $129 
processor in your PC/AT runs at = Our 8087 Math Coprocessor for the 
4MHz. Which means there’s room IBM PC, PC/XT and PC compatibles. 
for improvement. That’s why 87-2 CHIP .......- sees $229 
Hauppauge has developed the. 8 MHz Math Coprocessor for 
unique 287 FAST/5—a module that gives your AT an Compaq Desk-Pro and Olivetti PC’s. 


unmatched 5MH: capability. Speeding up your math 
computations by 25%. Now that’s an A+ performance 
‘To insure easy installation, we've created a carrier mount 
for our 287 FAST/5. Just plug the module into your 
PC/AT’s 80287 Numeric edit socket. No expan- 
sion slot required. ; 


Introducing Hauppauge’s New Lotus Support 

In addition to our 287 FAST/5, Hauppauge has recently 
developed a Lotus t-2-3 support package that can accelerate 
your calculations up to 30 times. The package? Our 8087 
coprocessor chip and Recalc™ software. Recalc links your 
Lotus 1-2-3 program to the fast math capability of our 8087 
chip, By sending numeric operations to the 8087, compu- 
tation time can be reduced from 60 seconds to as litcle as 

2 seconds. And the more complex the calculation, the 
more time you save! 

Affordability 

Re OSE TAiE epee lesa kor Cee and lowered the 
cost of Recalc software. When you buy any of the Hauppauge 


{Sead entedgn dee allowingorpored (redone: IEMPC:, POUT and POIAT. eer 


287 CHIP. . asl nsec ies see nee? 
80287 Math Coprocessor chip that runs at 4MHz in the 
IBM PCI/AT. 

2G TEM ONIS x «x annaien site enuseciaseenesescces $249 
Our 80287 MahCaecaen enhancement eae that 
boosts speed in the IBM PC/AT to SMHz.— 


Now Available! The 287 FAST/8 .......+... 2+. $379 
In addition to our 1-2-3 support, we're introducing our new 
287 FAST/8—a module that gives your [BM PC/AT an un- 
precedented 8 MHz capability. Doubling the speed of your 
PinteaWe:|anievete stim (ritee(l bal (uattcce@’ lesz] 

Hauppauge’s 287 FAST/5 and Lotus support package are 
teaching the IBM PC, PC/XT and PC/AT a thing or two 
about fast math. Learn more by calling us today—or contact 
your local computer dealer. 

Hauppauge Computer Works 

358 Veterans Memorial Highway, Suite MST 

Commack, New York USA 11725 (516) 360-3827 

Available from your local computer dealer 
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(Pronounced: “Ha-pog” 
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Our 1-2 Punch Lets You Create The Ultimate (And Affordable) Enhanced AT. 


Your AT is no toy - it's a serious 
piece of computing equipment 
which requires the finest in 
peripherals to unleash its power. 
Qubie’ ATKits are the solutions to 
turning an unenhanced IBM AT or 
compatible into a supercharged 
system which will run circles 
around the IBM “Enhanced” 
models. For thousands less than 
the difference between a basic and 
an Enhanced 20 or 30 megabyte 
AT, we will give you more memory, 
extra I/O ports, and a bigger, 
faster, hard disk. 


THE DREAMBOARD: 
AT4X4Plus. This one picks up 


where other multifunction cards 
leave off. The most memory: up to 4 
megabytes available. More 1/O 
ports: parallel and serial port 
standard, three more serial ports 
optional. More flexible: runs on 
com puters at up to 1OMhz clock 
speed, optional game port avail- 
able. Top Quality: Made in 
America to exacting specifications. 


MORE PONIES UNDER 
THE HOOD. A computer that 
chews up data like an AT, needs a 
hard disk with the capacity and the 
speed to supply the data fast. Our 
BT44 hard drive has a formatted 


capacity of 44 megabytes, sub- 
stantially more than IBM's offer- 
ings. 


IS IT FAST? We tested our BT44 
drive with Core International's 
disk test program (they are the folks 
selling 40 Mb drives for the AT for 
$2595). The results of their 
“Average Access Time for 
Random Test’ was an amazing 
25.97 milliseconds. The synopsis 
at the end of the tests summed it up 
best: “This is the ultimate in hard 
disk performance. It exceeds all 
IBM specifications by more than 
thirty percent for the PC. AT.” 


YOU CAN'T LOSE. with our 
famous 30 Day “No Risk Guar- 
antee”’, your satisfaction is 
assured. We even pay the return 
freight if you are not completely 
satisfied. Our crack tech support 
staff is here to answer any 
questions you might have during 
installation or operation. And if 
anything breaks, our 48 hour 
turnaround policy will have you 
back up in no time. 


ATK-1 AT4X4Plus w/512K RAM & 
BT44 drive $1295 
ATK-2 AT4X4Plus w/1MB RAM & 
BT44 drive $1398 


ATK-3 AT4X4Pius w/2MB RAM & 
BT44 drive $1595 


AT4X4-RAM (Expands 2MB to 4MB) 

$398 

AT4X4-2S Second serial port $40 

AT4X4-SER (Expands 2 serial ports to 
4 serial ports) $129 


For fastest delivery, send cashier'e check, 

money order, or order by MasterCard/Visa. 
For personal checks, allow 18 daye to clear. 
Company purchase orders accepted, call for 
prior authorization. California residents, add 


6% sales tax. 


Hours: M-F Sam - Spm PTZ 
Sat Bam- 12pm PTZ 


London (01) 223-4869 
Paris (01) 321-5316 
Sydney (02) 679-3322 
Canada (403) 434-9444 





Outside California 
800-821-4479 
Inside California 


805-987-9741 


QUBIE’ 


Department P 
4809 Calle Alto 
Camarillo, California 
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Turn Your Basic PC Or XT Into A Powerhouse With A Qubie’ XTKit. 


Savvy buyers have long been 
aware that they can save money by 
buying a single drive PC or XT and 
add their own multifunction card 
and hard disk. Now youcan get our 
two most popular add-ons together 
at our lowest price ever. 


THE GIANT KILLER. The 
BT6Plus has all the features you 
expect of a multifunction card; 
384K of memory, serial and paral. 
lel ports, battery powered 
clock/calendar, and optional 
game port ($20). You also get print 
spooling and RAM disk software. 
We've sold thousands of this board 
to large corporations, universities, 
and government agencies more 
interested in performance and 
value than a flashy name. At our 
regular price of $197.50, it’s a real 
bargain; in this package, it's a 
steal, 


QUBIE' PC20 HARD DISKS 


offer the best available combina- 
tion of performance, ease of instal- 
lation, and reliability. But don’t 
just take our word for it. Listen to 
the experts: 


"The user manual is the best 
written and organized of those 
reviewed...it’s bargain-basement 


price, excellent documentation, 
drive replacement policy, and 
changeable interleave, may be the 
best deal going.’’ PC WORLD 
8/85 


"Rugged construction, and DOS 
simplifying software (]dir) make 
the Qubie’ hard disk add-in a 
standout.”’ PC PRODUCTS 
12/84. 


"Installation is easy. The doc- 
umentation walks you through the 
entire process... We found the 
Qubie’ consistently performed 
faster than the Microscience drive, 
shaving as much as one-third off 
the times in a series of access time 
teats... Considering the perfor- 
mance and money back 
guarantee, we have to rate the 
Qubie’ PC20 a special value 
because of its relatively low 
price.” INFOWORLD 9/16/85. 


Full reprints of these reviews 
available upon request. 


NOW INCLUDED: zyinpex, 
the hard disk librarian. The special 
Qubie’ version scans your hard 
disk looking for words or phrases 
you specify. Retrieves and displays 
the file in just seconds. It’s a real 
“super searcher”. 





1 dir is a “Software Shell” that 
organizes your hard disk’s files 
and subdirectories. Sort files by 
name, date, size, or extension. 
Create turnkey systems with your 
own custom menus, Features like 
password protection, block file 
copying and erasing, and Online 
help files for DOS increase your 
productivity. 1 dir takes the wonder 
out of hard disks! 


XTKit-1 $699: 

BT6Plus with 384K memory, serial, 
parallel, clock, BTDRIVE and BTSPOOL 
softwere. 1 year werrenty. 


Qubie’ PC 20 includes: 20 Megabyte 
hard disk, 5.25” controller, cables, 
Installation and User's Guide, ? dirand 
ZyiINDEX software. 1 year warranty. 


XTKit-2 $1449 


PC44 (same as PC20 with 44Mb., 
28ma., full-height drive), and BT6Plus 
with 384k. 
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Modems Take to the Airwaves................:0:2scce00 184 | 


M. David Stone/The ESTeem Model 84 Wireless Modem 
connects to your PC through a serial port just like any standard 
external modem. The resemblance ends there, however. To 
communicate with another Model 84, it converts your 
computer’s digital output to FM radio signals, transmits them 
via a built-in radio transceiver, and then reconverts the returning 
signals to digital output. 


New Looks for Replacement Keyboards.............. 203 
Winn L. Rosch/Keying in hours of text is a long, exhausting 
process, but the future may bring new keyboard designs to ease 
the pain. Three forward-looking companies have given us the 
world of tomorrow today: The Wico Computer Smartline 
SmartBoard incorporates a trackball, Key Tronic’s KB 5153 
adds a touchpad, and the Maltron Keyboard, type KIBM, uses a 
startling layout. 


SOFTWARE 

Is There Intelligent Life in the PC?..................... 139 
Jeffrey Rothfeder/The phrase ‘‘artificial intelligence’’ has begun 
to appear on more and more software packages, but many users 
are confused about the validity and implications of that claim. 
Are smart programs like Q&A and Logic-Line Series I just 
examples of clever brute-force programming? This look at PC- 
based artificial intelligence also examines the future of Al 
Tesearch. 














Frank J. Derfler, Jr./Paradox, a heavy-duty database 
management system, borrows the best from leading programs 
and then goes them one better. You’ll recognize /-2-3's two- 
line menu interface and cell format as well as dBASE II’s 
structured programming features. 


Creating Corporate Training Courseware........... 197 
Jon Pepper/ Authoring systems give nonprogrammers the tools 
to create sophisticated courseware and software tutorials. The 
VASCO Concurrent Authoring System rans interactively and 
concurrently with other programs, furnishing an excellent 
environment for devising software tutorials. The more complex 
McGraw-Hiil Interactive Authoring System creates PC-based 
courses using such features as interactive video. 


ISSUES 

The Copy-Protection Wars ..... 164 
Jared Taylor/Software vendors claim the 
right to protect their investments by 
copy-protecting their products. But end 
users assert the conflicting right to 
protect their investments by backing up 
the same software. The battle between 
vendor and user interests is quickly 
escalating into a full-fledged war. 








SPREADSHEET CLINIC ......... 235 
Jared Taylor/Time conversions with 


~ REVIEWS IN BRIEF .............. 263 
David Obregén/The Roland MB-142 


READER SERVICE CARD....... 293 


1-2-3 and Symphony, macro-making Monitor, ACL’s Electrostatic Locator, PRODUCT INDEX ..............05. 297 
macros, and more. and the LABLMAKR.PC program. 
| BOOK REVIEW 

POWER USER .............002:00006 239 | THESHORT REPORT............ 267 | Learning Pascal.................... 1 
Craig L. Stark/dBASE statistical Phil Wiswell/1985 product reviews that Charles Petzold/Exploring Pascal 
functions, power footnotes in Microsoft never made it into print. addresses entry-level Pascal 
Word, and more. | programming, while Complete Turbo 

NEW ON THE MARKET. ......... 269 | Pascal and Using Turbo Pascal are 
USER-TO-USER................0008 2A7_ ~~ David Obregon! A color film recorder, geared toward experienced Pascal 
Paul Somerson/Faster arrays, user- an addressable touch panel, a fully programmers. 


defined BASIC maximum and minimum 
functions, and more. 


Charles Petzold/ Answers to queries on 


the XT/370 and security concerns. 


integrated voice recognition and 
response system, and more. 


INDEX TO ADVERTISERSG...... 307 
COMING UP 


Cover Photo: Raeanne Giovanni 
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COVER STORY 

The Best of 1985 (and 

Some of the Worst)............ 107 
Honoring the tradition of ringing out [J 
the old before ringing in the new, PC & 
Magazine takes a fond look = 


backward. We asked our editors and 
writers to nominate the PC-related 
products they consider The Best of 
1985. And since we couldn't resist [EE 

poking fun at the year’s more outrageous turkeys, we've 
included some tongue-in-cheek ‘*Worst Product”’ nominations. 


HARDWARE 

Enlarging the Dimensions of Memory ................. 120 
Charles Petzold, Phil Wiswell, and Winn L. Rosch/Good 
news—your software’s style need no longer be cramped by the 
640K-byte limitation. Two methods now break that memory 
barrier: extended memory and expanded memory. Although 
both schemes add multiple megabytes of storage, the techniques 
they use are very different. Extended memory, available only on 
PC ATs and compatibles, builds a potential 15 megabytes of 
RAM ontop of the existing 640K bytes. Expanded memory, 
available for PCs and XTs, uses a simple bank-switching 
scheme to pack more memory into the same space. PC 

| Magazine explains the differences, offers a quick-decision 

| guide, and benchmarks 12 boards. 


| COLUMNS/DEPARTMENTS 








WHAT?S INSIDE ..............000008 I5 | LETTERS TO PC MAGAZINE... 65 | COMPUTERS IN SOCIETY 
Behind the scenes at PC Magazine. Readers share their insights, comments, Can Computers Be Fail-safe? ... 97 
and criticisms. Stan Augarten/The Pentagon's plans for 
IRGINEW Sir ce Sse ee ioisaes. 33 computerized war include the Strategic 
Nine pages of up-to-the-minute news THE NORTON CHRONICLES Defense Initiative—better known as the 
reports, product minireviews, interviews, | A Reader’s Thoughts on Ye | Star Wars defense system. But given the 
short features, and commentary. Perfekt RG 2.02 ssccescscscremsooee 81 | prevalence of hardware and software 
Peter Norton/A reader's response bugs, is this latest military scheme really 
FROM THE EDITOR’S SCREEN persuades Norton to reconsider his | such a good idea? 
Substandard Brands .............. 61 | hardware picks for the PC owner. 
Paul Somerson/What the software PROGRAMMING/UTILITIES 
industry needs is a good 5-cent standard | PC PERSPECTIVES Sizing Up Your Files.............. 221 
interface. It would spare users the Graphics with No Apologies.....89 | Art Merrill/DOS utilities such as the 
frustration of a mixed-up word processor | Jim Seymour/New graphics programs CHKDSK, TREE, and DIR commands 
like one of those reviewed for our with MacPaint-like designs and CAD- don’t always give you the actual size of 
upcoming special issue on word like features that may actually work your files. SIZE and FREE are two 
processing by maintaining a consistent, better on a personal computer than on a programs that will tell you exactly how 
universal set of commands. mainframe. much space you have. 
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there can only be one leader. 

Quietly adhering to our belief that Running Is Believing,” 
Macola, Inc. has become the leader in Financial Software. 
From single to multi-user environments—al/ things 
considered — power, ease-of-use, cost and support— you 
can’t buy better software. That’s what leading is all about. 







i ftw (I/M), Assets & Depreciation (A/D), Cus- software can generate that push. Macola 
ie teal is 4 pee e are tomer Order Processing (COP), Bill of Mate- _ Financial Software is compiled and runs 
J iS G rtal Processor (BOMP), and Report Writer &; under, RY COBOL, Release 2.0 
Software packages hit the marketplace _ (R/W) ts written for single. multi-user and {rz Psat 


daily. From companies with track records —_ LAN environments. Recognized by Big Eight 


eee, 
eelee “ot 
shorter than a safari. Miracle promises. accounting firms like Price Waterhouse, our mee! 





Miracle prices. You'll quickly discover why packages can go on-line Individually or as 3 iS: = which has 

you got the software at a miracle price an Integrated system and can be used by = ae improved speed. 

when you call the company you bought It companies with one micro to those with A Ca > But for our End 

from and try to work out your problems thirty or more. In fact, using IBM PCs and “Y/Y Users, VARs and 

with an answering machine. Macola Financial Software, many LAN prod- System Integrators who all wanted much 
What we suggest Is a good guide with ucts curently available are more powerful— _faster processing speed, we have also con- 

experience in the business software jungle. and much less expensive — than most verted our packages to Micro Focus Level 
The guide youll get (fyou have to cali mini-computers being sold today. H COBOL, With Micro Focus and your IBM 


Macola—on our toll-free 800 lines—is an 
experienced computer programmer ready 
to handle your specific questions. 


Software with a past. 
Solid, reputable. 


You can get state-of-the-art business soft- 
ware for micro-computers— backed with 
the finest credentials— from Macola. Inc. 
We've been leading the way for over a 
decade. We'll guide you past the pitfalls; 
help you make the right cholce. 

We've converted the packages of the lead- 
ing independent developer of rhini-computer 
software. Those packages are the de facto 
standard for mints. By retaining all the 
power and sophistication of the mint- 
software and by adding the features 
demanded by the more than 15,000 
accounting, manufacturing and distribu: 
tion businesses using our software, Macola 
has developed the de facto standard for 
micros. And we're still pushing. 


Business software for 
all environments 


PC (or PC compatible) you can drive our 
business packages up to 400% faster! That 
means fewer processing problems and 
greater productivity for the End User. 

The good guide always does what's neces- 
sary for the survival of his clients. 
Dealers, VARs, 

System Integrators... 
Macola Financial Software will become 
an integral part of your computer package. 
Its modularity, ease of use. power and sup- 

port services can help you place of lot of 
systems. Contact us about the many bene- 
fits of our Authorized Reseller Program. 
Here are our toll-free numbers... 


1-800-468-0834 (Con't. U.S.A.) 
1-800-468-0833 (Ohio only) 
1-614-382-5991 

Telex 5106002104 MACOLAUSA 


—=— INGOT 


Software with a future. 





Macola Financial Software— Accounts 
Receivable (A/R). General Ledger (G/L), Sleek, fast, powerful. FINA NC LOT oe ee 
Accounts Payable (A/P), Payroll (PR), Pur- ‘Todays’ micro hardware can be pushed 181 South Main St., P.O. Box 485 
chase Order (P/O), Inventory Management __ to the mint-limits, But only powerful micro- Marion, Ohio 43302 
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Macola, R/M COBOL, Micro Focus Level t! COBOL. IBM PC. COMPAQ. AT&T, Leading Edge, and Televideo are registered trademarks. 


The classic, definitive work on the IBM PC- 
pied aaa andenlarged by the world's 
leading expert on IBM microcomputers 


From the renowned 
IBM PC authority 


PETER NORTON 


* Now covers every model of the 
IBM micro (PC, PCir, XT. and the 
new AT). 


¢ Updated and revised -— plus 100 
pages of new information! 


* The most complete guide to the 
IBM PC available anywhere! 


A (Brady BOOK 


$19.95 at your book or computer 
store. Or order toll-free today 


800-624-0023 


In New Jersey 800-624-0024 
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RaceCard 286 can give your IBM® PC or XT” 
all the speed, power and performance of an 
IBM AT—with true reliability and at a fraction 
of the cost. 

Simply plug RaceCard-286 into any short 
slot inside the PC and you're ready to run. 
There's no need for any kind of software modifi- 
cation. RaceCard-286 provides total compati- 
bility with virtually all AT software, RAM and 
peripheral cards. 


RACECARD IS 
FAST, FAST, FAST. 

RaceCard-286 lets 
you run your software 
up to six times faster, 
using any standard 
PC/XT. That's because 
its CPU is 20% faster* 
than an Al's. An optional 
80287 math co-processor 
is available to save time 
when using number- 
intensive software. 


A WINNER FROM START TO FINISH. 

Measuring 5” x 3.9’ and consuming only 
7 watts of power, RaceCard-286 is the only 
“speed-up” card that fits in any available 
short slot. Which frees up the long slots for 
other add-on cards. 

For example, when you combine Race- 
Card-286 with Mountain's new DriveCard? a 
self-contained 10MB ($1,095) or 20MB ($1,195) 
3%" hard disk drive with controller on a single 

plug-in card, you can boost your system's 
overall performance beyond that of an 
enhanced AT—for as little as $1,900. 


13% 
-deciaciee n= 

‘ sen === 
oem 


J Mountain C: 


on ecmeennae 


eeceeeecces 


Business 


iii itm : 







RaceCard-286 also comes ready to sup- 
port the 3COM Ether Series, Novell, IBM's PC/ 
LAN, NESTAR, STARLAN™ and other networks. 


ONE YEAR WARRANTY. 

RaceCard-286 is one reliable performer. 
But if service is required, it's backed by a 12- 
month warranty featuring “Ready Replace- 
ment” within the first 
six months. If anything 
goes wrong, simply 
take it to your nearest 
Mountain dealer for 
service or return it 
to Mountain for 
replacement. 


WIDEST RANGE OF 

STORAGE OPTIONS. 
Mountain offers 

the industry's widest range of high- 
performance storage upgrades. Our field- 
proven FileSafe™ internal and external disk, 
tape, Mini Mountain and combo systems are 
known worldwide for their outstanding value. 


A ROCK-SOLID REPUTATION. 
Mouniain’s hard-earned reputation 
among business users over the last eight years 
for responsiveness, innovation and reliability 
means we'll be there when you need us. 


TEST DRIVE ONE TODAY. 

Don't be left behind in the PC perform- 
ance race. With RaceCard-286 under the 
hood, your PC will drive faster and perform 
better. Call for more information and the name 
of your nearest Mouniain dealer. 


Mountain. 


THE PEAK OF PERFORMANCE 
1-800-458-0300 (in Calif, 1-800-821-6066) 


ter. Inc., 360 E] Pueblo Road, Scotts Valley, CA 95066, (408) 438-6650, 
TWX 910-598-4504. Mountain products are distributed and sold worldwide. 
Call or write for the name of the dealer or distributor nearest you. 


*Not including I/O. "registered trademarks and “tredemarks of Mountcin Computer. Inc. and International 
Machines 
©1985 Mountain Computer. Inc. 


CIRCLE 160 ON READER SERVICE CARD 








| not unbeaten in the dot matrix printer market, but its consistent 
quality at that speed is hard to match. 

The Pacemark 2410 retains its correspondence-quality font, 
one that is amazingly good for a printer equipped with a 9-pin 
| printhead. Newer correspondence-quality printers use a 24-pin 
printhead and produce even better results, but they don’t usually 
achieve the big Okidata’s print speed or have its newfound graph- 
ics compatibility. 

The Pacemark 2410 is unquestionably the dot matrix printer of 
choice for any serious PC user. —John Dickinson 





FACT FILE: Pacemark 2410, Okidata, 

532 Fellowship Rd., Mount Laurel, NJ 08054 
(609) 235-2600 List Price: $2,395 

CIRCLE 633 ON READER SERVICE CARD 


FOX AND GELLER’S 
QUICKINDEX 


x and Geller’s QUICKINDEX is one 
of those gems that does one simple 
task well: It speeds up the process of 

building an index for your dBASE III files 


(see ‘‘A Smorgasbord of ATT 
YY 





Fox & Geller Enhance- 
ments for dBASE Iil,”’ 
PC Magazine, Volume 4 
Number 23). You can call 
QUICKINDEX directly 
from within dBASE, but 
for maximum speed, you 
can run the program from 
DOS. 

This enhancement util- 
ity is so incredibly easy to 
use that you will barely 
need to refer to the docu- 
mentation, but reading the 
entire three-page QUICK- 
INDEX manual takes less time than backing up your XT’s hard | 
disk. 

QUICKINDEX can index a file on one or more fields and can 
use the arithmetic operators to combine fields. {t also supports 14 | 
of the dBASE string functions for using parts of fields or concate- 
nating strings. 

How fast is it? A colleague of mine has a mailing list of nearly 
23,000 names. Reindexing with dBASE took 53 minutes. Using 
QUICKINDEX with dBASE dropped the time to just 19 minutes. 
When he used QUICKINDEX directly from DOS, the reindex 
time was slashed to a mere 6 minutes! The net result is an 88 
percent timesavings through the use of a simple $99 program. 

—Alfred Poor 





FACT FILE: QUICKINDEX, Fox & Geller, 604 Market Si., Elmwood Park, NJ 





and individually enable and disable them, or automatically per- 











07407 (201) 794-8883 List Price: $99 Requires: 256K RAM, one disk drive. 
CIRCLE 629 ON READER SERVICE CARD 
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MDEB (MICROSOFT’S MACRO 
SEMBLER 3.00) 


sy [e= that it takes a certain mentality to 






get excited about a debugging utility, but 
in the world of debuggers, Microsoft’s 
SYMDEB is a real beauty. 
SYMDEB is a symbolic debugger in- 
| cluded as a freebie in Microsoft’s Macro As- 
sembler 3.00 package, a 3.01 update was 
————! sentto all registered users. It looks and feels 
much like DEBUG but has a lot of added features. By reading in 
the MAP file generated during a LINK, SYMDEB correlates all 
public names with the memory addresses in the executable file. 
All SYMDEB commands that take hexadecimal addresses 
also accept symbol names. When used with other Microsoft lan- 
guage products, such as its excellent C Compiler, Version 3.00, it 
can even display source lines (including comments) along with 
the unassembled code. 
Inaddition to dumping bytes, SYMDEB dumps words, double 
words, and short, long, and temporary reals. Reals are displayed 
with the decimal equivalents. You can set ten sticky breakpoints 


form extra register or memory manipulation, 
even involving arithmetic expressions. It 
supports single-screen flipping and redirec- 
tion for both SYMDEB V/O and the loaded 
program. Try that with DEBUG and sce | 
where it gets you! 

SYMDEB has so much power that using | 
plain old DEBUG now seems like going 
back to DOS 1.1. I just don’t know how I 
managed to do efficient program develop- 
ment before I got it. —Charles Petzold | 


FACT FILE: SYMDEB, Microsoft Corp., | 
10700 Northup Way, P.O. Box 97200, Bellevue, WA 
98008 (206) 828-8080 List Price: $150 (for complete 
Macro Assembler 3.0) Requires: DOS 2.0 or later. | 
CIRCLE 630 ON READER SERVICE CARD } 


























THE GENIUS VHR VIDEO DISPLAY 


lhe year 1985 was when | discovered The GE- 
NIUS VHR Video Display. Nobody else seems 
to know about it, but for $1,500 you can have a 

screen with the long side up—just like a piece of paper. 
The specs should give any writer the shivers: 66 lines 
by 80 columns in crisp, razor-cut 
monochrome adapter-style charac- 
ters and symmetric bit-mapped 
graphics a la Macintosh, 730 pixels 
across by 1,004 pixels high. The 
VHR is directly supported by Mi- 
crosoft Windows, GEM, Auto- 
CAD, WordPerfect, and many oth- 
ers. (I've patched Turbo Pascal and 
a few other things to use it as well.) 

The VHR consists of a standard- | 
length PC expansion card and a 
white-phosphor aie | 
monitor. It operates either in 66- 
line mode or in IBM-compatible mode, which emulates both the 
Monochrome Display Adapter and the Color Graphics Adapter at 
the same time—monochrome on top, graphics on the bottom. 
High resolution is perfect; medium resolution can be quirky. No 
commercial software I know of fails to run in text mode. 

The VHR is electronic paper. Any writer whose cranial band- 
width is greater than 25 lines should consider it. 
— Jeff Duntemann 


/ AHI 






1310 Vermillion S1., Hastings. MN 55033, (800) 328-9524, (612) 437- 


2233 List Price. Model 401 (text only), $1395: Model 402 (tex! and graphics), 
$1,795. CIRCLE ON READER SERVICE CARD 


HAYES’S TRANSET 1000 
T= Transet 1000 is one of those gadgets that doesn't seem 





essential until after you buy it. Then you wonder how you 
ever did without it (see ** Buffers That Boost Communica- 
tions Potential,’ PC Magazine, Volume 4 Number 23). 

Hayes’s advertising has a tough time describing this gem be- 
cause it has three different identities. It can be a printer buffer, 
connecting one computer to two printers; a printer buffer and 
communications buffer, sending files to a printer or modem and 
storing incoming electronic 
mail even when the com- 
puter is off or doing some- 
thing else; or a poor man's 
networking device, con- 
necting two computers to a 
single printer and sending 
files from computer to 
printer or from computer to 
computer. 

Transet’s best feature is 
concurrency—it can print 


Tenet reo 
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FACT FILE: The GENIUS VHR Video Display, MicroDisplay Systems Inc., 
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The GENIUS VHR Video Display 





Hayes's Transet 1000 






on two printers at once or print one file 
while sending another to MCI Mail or to 
the second computer. 

My only complaint about Transet is 
that I can't set it up in all three ways at 
once. Now, if Hayes would make the 
box a little bigger and add a few more 
connectors.... —M. David Stone 


FACT FILE: Transet 1000, Hayes Microcomputer 
Products Inc., 5923 Peachtree Industrial Bivd., 
Norcross, GA 30092 (404) 499-8791 List Price: 
$399; accessory kil for IBM PC (which contains 
configuration program and cable), $39.95; cable 
for Transet to parallel printer, $32.95; cable for 
Transel to Hayes modem, $32.95 CIRCLE 6270N 
READER SERVICE CARD 





























MICROSOFT WINDOWS 








n American folklore Mark Twain is 
the champ in refuting a premature 
obituary. Most industry watchers, 
this writer among them, declared Microsoft Windows stillbom the 
day IBM rolled out Top View. 

Windows was conceived during the brief age when we all 
thought there would be a demand for high-performance MS-DOS 
machines that weren't locked into IBM's 8088 design. Windows 
was to be the translator that would allow software developers to 
really develop portable applications and free hardware manufac- 
turers from worrying about software compatibility. 

Like the host who continues to hang decorations for a party no- 
body plans to attend, Microsoft has continued development work 
in a way that seemed stubbomlly futile. 

The world is a much different place today. The availability 
from IBM of an EGA-equipped multimegabyte AT, not to men- 
tion the groundswell support for desktop aids like Borland Inter- 
national's SideKick, have changed the ground rules for software. 
Attention has moved from integrated software packages, like the 
late lamented Vision or the sadly disappointing Symphony, to soft- 
ware integrators. 

SideKick’s ability to pluck text from /-2-3 and plop it into a 
word processor has whetted the user's appetite for integration 
without the implicit sacrifices of giving up one's trusted spread- 
sheet. The failure of all the integrated packages to replace /-2-3 in 
the hearts and minds of its users is very simple: none of them, 
Symphony included, had a 
spreadsheet as good or nearly 
as fast as /-2-3. The lesson 
for the industry is that the 
benefits of integration are no 
reason to compromise on the 

J quality of the components. 
CACY Me MAY Windows in its new incar- 
nation exacts few penalties 
for integration. It will allow . 
you to run most of the popu- 
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Microsoft Windows 


support of /-2-3 is particularly complete. Top 
View compatibility is Windows compatibil- 
ity. Recently, | amazed a friend, who is a /-2- 
3 devotee, by pulling a chart from one of the 
three copies of /-2-3 that Windows was running simultaneously 
and pasting it into the middle of a report in the word processor. 

The real importance of Windows is evidenced in native Win- 
dows applications. Early purchasers of Windows also reccive a 
suite of applications programs including a very serviceable word 
processor, calculator, card file, print spooler, and a simple tele- 
communications package. These applications define a standard 
for applications development that eliminates the need for you to 
learn a different set of commands for each application and frees 
the software developer from having to worry about the peculiari- 
ties of a user’s hardware and software configuration. What these 
programs do most, however, is make me wish fora /-2-3 that was 
not only Windows-tolerant but Windows-smart. 

It takes an EGA card to see the real Windows. In full color, 
Windows has the best font display of any PC software I have ever 
seen. Windows changes your view of what a computer can dis- 
play. After an hour with /n-a-vision (the first of the native applica- 
tions to be offered for Windows), even the most devoted Macin- 
tosh user will be a convert. Windows’ main drawback is that it 
won't mun without a graphics display card of some sort; it’s tolera- 
ble with a Hercules card, but the future is color. 

In order to make Windows a big winner, Microsoft must con- 
vince software developers, including its own colleagues, to build 
Windows-based applications. This will be easier everyday as the 
word gets around. 

| The product of the year should represent a departure from the 
ordinary and a challenging step forward. Windows is all that and 
more: it’s a productivity tool that can enhance current applications 
as well as show us the future. —Jonathan Lazarus 


10700 Northup Way, P.O. 
Box 97200, Bellevue. WA 98009, (206) 828-8080 List Price: Not finalized 
Requires: 256K RAM, two disk drives. CIRCLE 617 ON READER SERVICE CARD 





FACT FILE: Microsoft Windows, Microsoft Corp.. 
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SUBLOGIC’S JET 








a lot of places —from beachfront 

bar rooms in west L.A. to moun- 
tain suds stops in Colorado to board- 
walk arcades on the Jersey shore— 
but most of my game playing these 
days takes place at my desk, with my 
face plastered to the screen of an 
IBM Color Display. And in spite of the ‘‘slim pickin’s™ ine com- 
puter games over the past year, I’ve managed to spend too many 
lunch hours teeing off with One Step Software’s Golf's Best: 
Pinehurst, sauntering through enchanted lands with Sierra On- 
Line’s King’s Quest: Romancing the Throne, and—best of all— | 
buming up the skies with SubLOGIC’s Jer (see ‘‘The Flight | 
Stuff,’ PC Magazine, Volume 4 Number 21, page 38). 

The vicarious pleasure derived from sending Sidewinders | 
tocketing toward their MiG targets might be lost on most mature | 
professionals. But when I wrap my fingers around a Gravis joy- 
stick and launch my on-screen F-18 Hornet off the deck of an air- | 
craft carrier, I feel like I’ve got the right stuff to defend that little 
floating piece of America 20,000 feet below. 

For me, the degree to which a player is drawn into the action or 
fantasy of any piece of entertainment software is one of the most 
important factors to consider when evaluating a game. Jet gets a 
high mark here. And if, in the act of being entertained, a player is 


I: played a lot of video games in 





SubLOGIC's Jet 


| 
educated or enlightened, it's even more worthy of notice. While a | 
few spins of Jet won't teach you to fly a plane, you may learn 
some basic cause-and-effect actions of flight. 

But, most of all, I've enjoyed this bit of on-screen role playing, 
and that is reason enough for choosing Jet as one of the best prod- 
ucts of 1985. —Greg Pastrick 


FACT FILE: Jet, SubLOGIC Corp.. 713 Edgebrook Dr., Champaign, tL 61820, 
(217) 359-8482 List Price: $49 Requires: 128K RAM. color/graphics monitor 
adapter, Hercules Graphics Card, or IBM Enhanced Graphics Adapter. CIRCLE 
818 ON READER SERVICE CARD 
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CAMBRIDG 
SPREADSH 


ven the spreadsheet manufacturers 
He that debugging your work- 
sheets is at least as important as 

constructing them in the first place. So 
how come they make it so tough? 

Despair not. Send $149 to the oddly | 
named Cambridge Software Collabora- 
tive in the People’s Republic of Massa- 
chusetts, and you'll get what may be the 
slickest piece of genuinely new software 
released in 1985. 

Cambridge Spreadsheet Analyst sniffs 
around in your spreadsheet, traces your 
logic, and then tells you where it thinks you may have gone 
wrong. If you don’t understand why it thinks a cell may be in error 
because you can’t see the problem in context, just open a window 
and slide around that cell on your sheet to see where you went 
wrong. You can also ping-pong your way through others’ myste- 
rious worksheets, trying to understand their intent and maybe 
even succeed in figuring out their logic. 

Great screens, tidy printed reports, in- 
telligent use of function keys, fast opera- 
tion, /-2-3-like menu lines, no more copy 
protection—and it saves us from our- 
selves. What more could you ask? 


—Jim Seymour 


FACT FILE: Cambridge Spreadsheet Analyst, 
Cambridge Software Collaborative, University 
Piace, #200, Cambridge, MA 02138, 

(617) 576-5744 List Price: $149 Requires: 
192K RAM, two disk drives, DOS 2.0 or later. 
CIRCLE 621 ON READER SERVICE CARD 


GRAPHIC 
COMMUNICATIONS 
FREELANCE 


s a self-confessed graphics junkie, I 

spend a lot of time pawing through 

PC graphics programs. Unfortunate- 
ly, most of what! see looks a lot alike. ) 

PC graphics packeges fall into two cate- 
gories: the same old bar/line/pie-chart (SOBLPC) pro- 
grams; and the Hamburger Helpers of the graphics 
world, such as Dr. Halo and GraFIX Partner. But 
what if 1 want to just draw something? 

Freelance to the rescue. From Graphic Communi- 
cations, whose Graphwriter is a serious contender in 
the SOBLPC market, Freelance leaps past the busi- 
ness-charts paradigm to let you create almost anything 
you can visualize on a computer screen. Think of it as 
MacPaint and MacDraw in one, running on a PC in 
high-resolution color. 


> 


1880 — 


a 


tl4 


nH 


1080 


Freelance is perfectly 
happy to draw business 
charts, but it can take them 
much further than any other 
mainstream PC graphics 
package, with drop shad- 
ows and other complex 
three-dimensional solids. It 
also lets you draw, say, a 
logo, store it, scale it up or 
down a few thousand 
times, and then rubber- 
stamp it into your other 
graphics. 

Freelance isn’t just one 
of the best new programs 
| I’ve seen this year; it’s more fun than all the others put together. 

—Jim Seymour 


FACT FILE: Freelance, Graphic Communications Inc., 200 Fifth Ave. Waltham, 
| MA 02254, (617) 890-8778 List Price: 256K RAM. $395 Requires: 256K 
| RAM: IBM Color/Graphics Adapter, Enhanced Graphics Adapter, or Hercules 

Graphics Card; one disk drive. CIRCLE 619 ON READER SERVICE CARD 


COMPAQ DESKPRO 286 

aybe lightning does stnke twice. Almost 3 years ago, 
Micowse not only brought out the first real IBM PC 

compatible but defied the odds by producing, in that 
tough leadoff spot, what tumned out to be the best of the PC clones. 
With this year’s COMPAQ Deskpro 286, Rod Canion’s elves in 
Houston showed they hadn’t lost their touch (see *“The COMPAQ 
Deskpro 286,” PC Magazine, Volume 4 Number 23). 

The D/286 handles memory expansion smartly: There are no 
RAM chips on the motherboard. All memory comes on 2-mega- 
byte add-in boards—and the D/286 can handle 8 megabytes right 
out of the box. 

The D/286 is fast. While AT owners were playing crystal- 
swapping roulette and trying to push their 6-MHz ATs up to 8 

MHz (or faster, as Intel continues to 
ratchet the reliable speed of the 80286 
up through 8, 9, 10, even 12.5 MHz), 
D/286 owners found their machines al- 
| ready came with 8-MHz crystals—and 
ran fine at higher speeds. 
| A decent keyboard, IBM 
EGA/ECD compatibility, trouble-free 
a hard disks—by almost any measure, 
the D/286 is the best of the PC AT 
clones—better than the PC AT itself, 
for that matter. —Jim Seymour 





: FACT FILE: COMPAQ Deskpro 286, 
* COMPAQ Computer Corp., 20555 FM 149, 
ee Houston, TX 77070, (713) 370-0670 
"S| List Price: $1,400 with |.2-Mbyte disk 
drive, 256K RAM. monitor. 
CIRCLE 620 ON READER SERVICE CARD 


Freelance 
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COMPAG Deskpro 288 


FINALWORD. VERSION 2.0 
Roe Version 2.0, is for people 


who would really like to write their 

own word processor. Straight out of 
the carton, it’s a full-featured program that 
does footnotes, windows, indexes, cross- 
referencing, multicolumn printing, and 
spelling checks. But its real power lies in its intemal programming 
language, which lets you write your own word processing com- 
mands and attach them to any key. 

You can use the language to set and reset flags, make if-then 
decisions, pass arguments, and even call other programs from 
DOS. If you need a command that capitalizes every third word in 
your document and then runs /-2-3, all you have to do is write it. 
The language isn’t easy to leam, but there’s not much it can’t do. 

One thing it can’t do is tum FinalWord into an on-screen for- 
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matter. The program can print your text in just about any way 
imaginable, but only if you include format commands in the text. 
FinalWord has several hundred format commands, and if that’s 
not enough, you can write your own. 

FinalWord is not for beginners. You'll spend many hours with 
the 500-page manual before you've written the real final word. 
But once you’re done, you might have the word processor you've 
always dreamed of. —Jared Taylor 


FACT FILE: FinalWord, Version 2.0, Mark of the Unicom, 222 Third St.. Cam- 
bridge, MA 02142 (617) 576-2760 List Price: $395 Requires: 192K RAM 
(256K for spelling checker and 448K for autocheck), two disk drives, DOS 2.0 or 
later. CIRCLE 612 ON READER SERVICE CARD 


OBERON INTERNATIONAL’S 
OMNI-READER 


beron International’s Omni-Reader, a manually operated 

optical character reader, is a perfect example of large- 

scale technology—optical character recognition—scaled 

down into a practical and affordable tool for the PC (see ‘‘The 

Oberon Omni-Reader: Recognition Becomes Affordable,’’ PC 
Magazine, Volume 4 Number 14). 

Most optical character recognition scanners (OCRS) are mar- 

keted (and priced) for power users, with an emphasis on automat- 

ing the entire data-entry process. The Omni-Reader is an unabash- 





fan 


Oberon International's Omnil-Reader 


| edly mom-and-pop peripheral, making the user part of the system: 
| You feed the pages and guide the scanner. Once you get the 
knack, this process goes pretty quickly, and for some applica- 
tions, it has advantages over larger OCRS. 
| Despite some flaws and a jacked-up price ($799 from the origi- 
nal $499), the Omni-Reader is an excellent bargain. Considering 
all the exotic new hardware available, this OCRS is a study in 
practical simplicity. —Tom Stanton 


FACT FILE: Omni-Reader, Oberon Intemational, 5525 MacArthur Blvd., #630, 
Irving. TX 75038 (214) 869-9310 List Price: $799 Requires: asynchronous 
communications adapter. CIRCLE 626 ON READER SERVICE CARD 
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was doing complex work with Para- | 
[« a database management system | 
from a new company, Ansa Software, 
| only minutes after | inserted the first disk, 
but after spending 7 full days working 
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Ansa Software's Paradox 


with the program, | am still finding important features (see ‘*Para- 
dox: A New Database Manager with a Familiar Face,” PC Maga- 
zine, Volume 5 Number 1). 

Paradox is obviously the result of many years of effort. It 
shows the signs of true class in the way it smoothly handles errors 
(polite English prompts) and quietly keeps files of changed data so 
that you can recover from dumb mistakes. Paradox is impressive 
on the surface, and the deeper you go, the more the feeling of 
quality and concem grows. —Frank J. Derfler, Jr. 


FACT FILE: Paradox, Ansa Software, 1301 Shore Way Rd.. #221, Belmont. CA 
94002 (415) 595-4469 List Price: $695 Requires: 512K RAM. two floppy 
drives or one floppy and one hard disk. DOS 2.0r later. CIRCLE 628 ON READER 
SERVICE CARD 


DISCORTEX’S RGB + 
COLORING SYSTEM 


IBM ENHANCED 
GRAPHICS ADAPTER 





veryone who uses a computer 
Hs: graphically represent data 
has different needs and mo- 
tives. A businessman wants a setup 
that will produce a chart or a graph 
quickly and efficiently. while an artist 
wants high resolution. a wide range of colors, and easy-to-use 
software. 
One outstanding product that covers a broad range of applica- 
tions is Discortex’s RGB+ Coloring System, a color-enhance- 
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| ities for changing the colors of images or text. 


or palette and high resolution. 








Discortex’s RGB+ Coloring System 


ment device (see **A Pleasing Palette,’” PC Magazine, Volume 4, 
Number 20, page 124). The RGB+ opens up the standard palette 
of 4, 8, or 16 color choices to 262,144. The system consists of a 
short add-on board that converts a standard TTL monitor signal 
into an analog RGB signal, applications software, and a set of util- 














The RGB+ is RAM resident, lurking beneath your application 
program so that you do not have to leave your program to change 
the working palette. Striking the two shift keys together will en- 
able the program, and simple keyboard commands let you view as 
many color combinations as you can imagine. You can then save 
this palette of colors and recall them whenever you need them— 
for instance, to match the color of your company logo. Drawing 
programs shine using this system: Even the lowest cost four-color 
systems become commercially viable when you can choose which 
four colors you will be using. 

Best of all, the total cost of the RGB+ is $395. Getting that 
many colors any other way could cost you thousands of dollars. 

Another notable contribution to graphics last year came from 
IBM: the Enhanced Graphics Adapter (EGA), a TTL graphics 
adapter with lots of color and high resolution that offers readable 
color text. The EGA board seemed slow in catching on, but a host 
of third-party graphics programs now take advantage of its 64-col- 
—Gerard Kunkel 


FACT FILE: RGB+ Coloring System, Discortex Corp., 87 Bethpage Rd., Hicks- 
ville, NY 11801 (516) 935-5538 List Price: $395 Requires: Analog RGB 
monilor, color/graphics board. CIRCLE 632 ON READER SERVICE CARD 


IBM Enhanced Graphics Adapter, IBM. 1000 N.W. 5Ist $1., Boca Raton, FL 
33432 (305) 982-2690 List Price: $524 CIRCLE 631 ON READER SERVICE CARD 


3NCEPT PENPAD 


far, most attempts at utilizing Al techniques on small 

computers have been feeble. Now there's a product using 
Al that actually enhances the human-machine interface, improves 
productivity tremendously, and is fast and not too costly. 


A ttificial intelligence—what a wonderful concept. But so 
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The Pencept Penpad looks like a 
normal digitizing tablet, and it does, 
in fact, perform all the functions of 
any high-quality digitizing pad. 
What sets it apart is the 68000 MPU 
and the intelligence incorporated 
into ROM storage on its PC-compat- 
ible interface board. These assets let 
Penpad read handwritten printing. 

The system works by decoding 
pen strokes. Some characters can be 
printed in three or even four ways, 
but Penpad almost always gets them 
right immediately . 

Specific areas of the pad are designated for one-touch com- 
mands and other shortcuts. You can define 26 ‘‘pen macros”’ and 
activate a long series of commands with one simple action. 

With optional Pencad software, Penpad works with the ubiq- 
uitous AutoCAD drafting program, making AutoCAD much easier 
and faster. Even jaded computer sophisticates will be impressed. 
| —Glenn Hart 


FACT FILE: Pencept Penpad, Pencept Inc., 39 Green Si.. Waltham. MA 02154 
(617) 893-6390 List Price: Penpad 320 with Pencad, $1,495 Requires: 320K 
RAM, IBM Graphic display. CIRCLE 626 ON READER SERVICE CARO 


APPLICATION TECHNIQUES 
COLORSCRE 


A product whose name has not one but two internal capital 





letters arouses upper-case suspicions. This 48K-byte 
memory-resident program, however, is a capital product 
all the way. 

Once you load ColorScreen- 
Print, it can grab just about any 
color image from just about any 
program and print it on just 
about any color printer (and the 
most popular monochrome dot 
matrixes). Hitting PrtSc during 
any application brings up the 
program’s main menu. From 
there it’s a snap to print all or 
part of the on-screen image, ex- 
® pand or contract it, and change 

| colors (shading patterns in 
monochrome). You can also ro- 
tate the image 90 degrees, repo- 
sition it on the page, select the 
print density, and even change 
printer ports. 

ColorScreenPrint insisted on swiping the on-screen colors of 
one program, but that was the only minor bug | found. The pro- 
gram brought out untold talents in my early model IDS Prism 
printer. { leamed, however, that this kind of printing takes time 
and using a spooler doesn’t help much. After all, at a 168- by 84- 








ColorScreenPrint 








Pencept Penped 
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dot-per-inch resolution, a 
screen-size picture com- 
prises more than half a me- 
gabyte of data. But Color- 
ScreenPrint doesn’t miss a 
single nibble. 

—Stephen Manes 


FACT FILE: ColorScreenPrint, 
Application Techniques Inc., 
10 Lomar Park Dr., Pepperell, 
MA 01463 (617) 433-5201 
List Price: $79.95 Requires: 
Color prinier. CIRCLE 625 ON 


a | READER SERVICE CARD 


AMBER SYSTEMS’ 
HOMEBASE 
"i 


aS ake a list of features you want ina 
& Mee organizer, and odds are 

that Homebase has them: DOS 
commands, a calculator that works with 26 
| variables in decimal or hexadecimal, a cal- 
__.sam} endar with an alarm option, an editor that 
emulates WordStar, the ability to move information from one pro- 
gram to another, and a smart terminal program. 

Homebase’s most useful feature by far is its ‘“‘notebase,’’ an 
index-card filing system that’s ideal for taking quick notes during 
a phone call. The notebase can keep track of different files for 
each client or project and let you load each as needed. Within a 
given file, a sophisticated search feature makes it easy to find in- 
formation later. 

At 167K bytes of RAM plus an overlay file on-disk, Home- 
base is large for a background program, but if you have a hard 
disk and the memory to spare, that’s a small price for the fea- 
tures. —M. David Stone 


FAGT FILE: Homebase, Amber Systems Inc., 1171 Saratoga-Sunnyvale Rd.. San 
Jose, CA 95129 (408) 996-1883 List Price: $49.95 (plus $5 shipping chargel 
Requires: 180K RAM. one disk drive. CIRCLE 623 ON READER SERVICE CARD 
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Amber Systems’ Homebase 











SPRINGBOARD 
SOFTWARE’S NEWSROOM 


Ithough the United States has a long 
Aisen of fostering individual 

speech and thought, few products 
for the microcomputer have reflected this 
fine tradition. Springboard Software’s 
Newsroom exploits the PC's ability to aid 
individual expression by creating newslet- 
ters, pamphlets, and advertisements. 

From writing and laying out text and clip 
art to the point when the dot-matrixed gal- 
leys come chugging out of your printer, 
Newsroom brings microcomputer power to 


BaAHHER 


| Springboord Softwere’s Newsroom 


bugging you every 30 sec- 
onds until you give him a 
command. As a free-lance 
writer, | can sympathize 
with Leni’s need to work, 
but I would never try both- 
ering an editor that way. 
Many of the icons in this 
program deal with Leni’s 
face—would you believe 
that you have to put the cur- 
sor on Leni’s right eyebrow 
(screen left) to put the menu 
on the left? Or touch the tip 
of the nose for line-printer 


‘on 
LAVOUT 





the people, with menu-driven case. Though designed for teen- 
agers who want to put out small publications, it also provides an 
outlet for the loudmouthed pigheadedness in which Americans of 
all ages love to indulge. —Christopher Johnston 


FACT FILE: Newsroom, Springboard Software. 7808 Creck Ridge Circle. Minne- 
apolis, MN 55435 (612) 944-3915 List Price: $59.95 (oplional clip art. 
$29.95) Requires: DOS 2.0orlaler. CIRCLE 616 ON READER SERVICE CARD 


THE MACINTOSH AWARD 
FOR CREATIVE ICONOGRAPHY 


enipen Graphics System is a full-featured graphics program 
that can produce some impressive effects, but its user inter- 
face should be sent back to the drawing board. 

“Leni”’ is a large, bald, green head (The Jolly Green Giant? 
Mr. Clean after drinking his favorite cleaning product?) who has 
the annoying habit of bothering you when you're trying to think. 
If you don't enter a command for 30 seconds or so (I’ ve mercifully 
forgotten the exact length of time), Leni moves his lips, makes 
beeping noises on your PC speaker, and writes on the last line of 
the screen, “‘Hello pal, | am waiting for more work."' (Now I’ve 
got it—he’s Big Green Brother.) What's worse is that Leni keeps 


Lenipen Grephics System 








tts 


logging? ? Or the right side of Leni’s forehead for help? And you 
thought icons were user friendly. 

Lenipen is the best argument against icons that I have ever 
seen—which may ultimately be its strongest contribution to the 
computer industry. 

FACT FILE: Lenipen Graphics System, Duncan- Atwell Computerized Technologies 
Inc., 1200 Salem Ave., Hillside, NJ 07205 (201) 355-1690 List Price: $695 Re- 
quires: 256K RAM, one disk drive. CIRCLE 610 ON READER SEAVICE CARD 


Commodore's Amige 


THE JEKYLL/HYDE AWARD 
FOR SCHIZOPHRENIC HARDWARE 


t is a rare pleasure to announce a single product that can stand 
head and shoulders above the competition as both best and 
worst product of the year—Commodore’s new Amiga. 
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This machine has stereo sound, multiple voices, high-resolu- 


tion color, areal keyboard, an actual disk drive, and an affordable | 


price. Its Motorola 68000 microprocessor can even be adapted to 
run MS-DOS. I don’t know if 1 can live without an Amiga much 
longer. 


| The Commodore Amiga, its handlers tell us, will be pitched as 
a business machine, an educational tool, a game computer, and a | 


CAD/CAM workstation. If you think this is confusing, picture 
this: At its formal introduction before a crowd of Wall Street types 
and journalists from business publications, Commodore trotted 
out Andy Warhol to draw a picture on-screen of rocker Deborah 


Harry. Warhol and Harry didn’t seem to know why they were 
there, which probably matched the feeling in the audience. I’m 


also afraid it will match the confusion among the buying public 
and the hardware- and software-development companies. 

I may not be able to live without an Amiga—but what will | do 
with it when I get it? —Corey Sandler 


FACT FILE: Amiga, Commodore Business Machines, 1200 Wilson Dr., West- 
chester, PA 19380 (215) 431-9100 List Price; 32-inch floppy disk dnve, RGB 
monitor. $1,705 CIRCLE 615 ON READER SERVICE CARD 


THE SOUPY SALES AWARD FOR 
LOUS SOFTWARE 


e who laughs, lasts, . . .”* says Steve Glauberman, the 

28-year-old president of Enlighten. Glauberman expects 

his new software package, Chuckle Pops, to keep him 
laughing all the way to the bank. In fact, Glauberman sees Chuck- 
le Pops as the pet rock of 1985. 

Chuckle Pops is a RAM-resident joke file that displays humor- 
ous stories in pop-up windows on your screen—even if you are 
deep into a serious /-2-3 worksheet. The colorful window is in- 
voked with an Alt-J key combination (J for joke, get it?) and re- 
mains until you’ve shooed it away with the Esc key—if you can 
stop laughing long enough to find the keyboard. 

Unfortunately, one man’s humor is another man’s groan: 

“*My good man, aren’t you ashamed to stand here on the 
street begging?’ asked the properly dressed woman. 

“*What do you want me to do,’’ the man demanded, ‘‘open 
an office?” 

Other such knee-slappers abound. Are you likely to see the 
rT = 5a ica —) same jokes retum as re- 
| runs? Not to worry. 
Glauberman plans ad- 
ditional volumes. 

—David Obregén 


FACT FILE: Chuckle Pops, 
Enlighten, 205 N. Main St., 
Ann Arbor, MI 48104, 
(800) 447-1771, 
(313) 668-6678 
List Price: $14.95 
Requires: 35K RAM, one 

______| disk drive, DOS 2.0 or later. 
| CIRCLE 613 ON READER 
~ SERVICECARD 








Enlighten’s Chuckle Pops 
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THEJAWS AWARD 
FOR SOFTWARE DE 


ighly touted new schemes for protecting software abound- 
H: in 1985. Fortunately, all were so dismal that the indus- 

try began to realize copy protection is more a nuisance to 
users than a security blanket for vendors. 

Vault’s PROLOK Plus, aka ‘*Killer PROLOK,”’ set a new 
low. Supposedly able to wreak havoc with an unauthorized user’s 
data and hardware, this sharklike scheme seems to have gone bel- 
ly up. The company’s favorable comparisons of the program to 
the Vietnam War probably didn’t help. 

With the growing use of hard disks of all varieties, MicroPro 
and others quickly abandoned cute copy-protection methods in re- 
sponse to users’ anguished howls. Copy-busting programs contin- 
ued their hot sales pace among those to whom the word key disk is 
anathema. —Stephen Manes 


FACT FILE: For further information on PROLOK Plus, contact Vault Corp., 2649 
Towngate Rd., #500, West Lake Village. CA 91361 CIRCLE 614 ON READER 
SERVICE CARD 


other year, are our authors. The journalists who contrib- 

ute to PC Magazine bring hands-on experience, passion 
for computing, and a sense of humor to every story. The last 
two qualities, in particular, emerge when they wax eloquent 
on their favorite hardware and software, as the contributors 
listed below did in this issue. 


Contributing editors: Frank J. Derfler, Jr., Glenn Hart, Ste- 
phen Manes, Charles Petzold, Winn L. Rosch, Jared Taylor. 


[: our book, some of the best of the year, for 1985 or any 


Contributors: Jeff Duntemann, Alfred Poor, Robin Raskin, 
Corey Sandler, Jim Seymour, Tom Stanton, M. David Stone. 


Editors: John Dickinson, special projects editor, Barbara 
Krasnoff, associate editor; Gerard Kunkel, art director; Chris- 
topher Johnston, editorial assistant; Jonathan Lazarus, vice 
president, editorial, Bill Machrone, editor, David Obregén, 
assistant editor; Greg Pastrick, coordinating editor. 
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hen your 
IBM PC programs used to bump their 
heads against the 640K-byte memory ceil- 
ing, there was not much you could do 
about it. Now there is. Two methods of 
breaking the 640K memory barrier now let 
you add multiple megabytes of storage. 
These two methods are known as ex- 
tended memory and expanded memory 
(not to be confused with expansion memo- 
ry, which often refers to any additional 
memory added to a PC on an expansion 
board). Despite the unfortunate similarity 
in the sound of their names, the two meth- 
ods are very different. 
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Extended memory adds a potential 15 
megabytes to RAM. It is available only on 
PC ATs and compatibles because it uses 
features of the 80286 microprocessor chip 
| in those machines. PC-DOS does not yet 
support extended memory; the only DOS 

gram that can use extended memory is 
VDISK, IBM’s virtual disk (or RAMdisk) 


versions. 


bytes to RAM. It was developed by three 
giants in the personal computer world— 
Lotus, Intel, and Microsoft—as a way to 
stuff more memory into ordinary PCs and 
XTs. (It may also be used on PC ATs.) Ex- 
panded memory incorporates a relatively 
simple bank-switching or paging scheme. 
Existing programs cannot take advantage 
of expanded memory, but new releases of 
several popular spreadsheet, database, and 





program included with DOS 3.0 and later | 
Expanded memory adds up to 8 mega- | 











ENLARGING THE 





integrated programs can use expanded 
memory if it is present. 

If you're confused about extended and 
expanded memory, you're not alone. Let 
the subtle difference in the meanings of the 
two words help you out. Extended means 
making longer: The 15 megabytes of addi- 
tional memory in the PC AT is above and 
beyond the memory available on the earli- 
er PC models. Expanded means making 
larger, or just fatter: Expanded memory 
packs more memory into the same space. 
The difference between extended and ex- 
panded memory is the difference between 
a basketball player and a sumo wrestler. 

The PC AT extended memory, while of 
very restricted immediate use in the PC- 
DOS environment, is obviously the long- 
term solution to memory limitations be- 
cause it is based on the evolving 
architecture of Intel’s microprocessors. 
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DIMENSIONS OF MEMORY 
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Expanded memory is a quick-and-dirty 
fix—what digital hardware engineers call 


a ‘kludge bag’’ stuck in the middle of an | 


otherwise consistent memory 
structure. No one in his right 
mind could possibly love ex- 
panded memory per se. But it is 
so easy to implement and use that 
it will probably prove extremely 
popular, practically speaking. 

If you know you need more 
memory right now without de- 
lay, you can flip to *‘The Quick- 
Decision Guide to Big Memory”’ 
(see the accompanying sidebar), check the 
reviews of products that follow, and dash 
to your nearest computer store. But if you 
need a more detailed explanation of ex- 
tended versus expanded memory to clear 
up the confusion and uncertainty that sur- 
round them, stay tuned. 


PC MAGAZINE © JANUARY 14, 1986 


Conventional Memory 








When your new programs 


demand huge chunks of RAM, you 
can choose between two very 
different alternatives—extended 
and expanded memory—to increase 
the megabytes at your command. 





dress 1,048,576 bytes of memory, also 


measured as 1,024 kilobytes of memory, 
or | megabyte of memory. This memory is | 


divided into three areas for specific func- 
tions (see Figure 1). 

The highest 256K bytes of the total is 
reserved by IBM for read-only memory 


(ROM). This area of memory includes the 


The 8088 microprocessor used in the | ROM BIOS (Basic Input/Output System) 
IBM PC, XT, and PCjr can directly ad- | that runs the PC when it’s first tured on 


and that supplies the routines 
through which other programs 
communicate with PC hardware, 
such as the display, keyboard, 
disk drives, and printer. This 
area is also used for expansion 
BIOS programs (such as those on 
the PC-XT hard disk adapter) 
and PCjr ROM cartridges. 

IBM has also reserved 128K 
bytes of the total | megabyte for 
memory-mapped video displays. Though 
standard monochrome and color/graphics 
adapters use only a small part of this mem- 
ory, IBM's Enhanced Graphics Adapter 
uses all of it. 

The 640K left over is often called user 
memory. This is the area of random access 


12 


memory (RAM) used by the disk operating 
system (DOS), resident programs, and any 
program and data currently in use. Now 
that extended memory and expanded 
memory are available, the 640K of user 
memory has come to be known as “‘con- 
ventional memory.”’ 

Just a few years ago, 640K was any- 
thing but conventional for personal com- 
puters, But it begins to look surprisingly 
small when you work with an integrated 
program to create a large spreadsheet or 
database. And it looks disgracefully inade- 
quate when you bring up a multitasking 
system such as [BM’s Top View or Micro- 
soft Windows. 

Since programs have been dealing with 
limited memory for so long, techniques 
have been developed to get around it. 
Some programs use overlay disk files so 
that only a small part of the total program 
need be in memory at any time. Many 
word processors use disk space to hold 
runoff from memory space. Microsoft 
Windows uses disk space for swapping 
programs in and out of memory. 

Spreadsheet and database management 
programs cannot be so flexible, however. 
If spreadsheet programs had to perform 
disk accesses every time they recalculated 
a spreadsheet, they’d lose much of their 
popularity. And a database program can 
sort a set of records much faster when 
working entirely in memory than if part of 
the file is on disk. 


Extended Memory 

Enter the PC AT and the Intel 80286 
microprocessor. The 80286 is very similar 
to and at the same time very different from 
the 8088. The similarity is that it can easily 
run most of the programs written for the 
8088 with the same | megabyte of total 
memory and 640K bytes of conventional 
user memory. But one of the differences is 
that the 80286 can directly address 16 
times as much memory as the 8088—a ful! 
16 megabytes of memory (see Figure 2). 

The dual personality of the 80286 de- 
rives from its ability to run in two different 
modes, called real mode and protected 
mode. When the 80286 is first powered 
up, it is in real mode and works very simi- 
larly to the 8088 in the PC and XT. 

The 80286 can be put into protected 
mode with just a few assembly language 
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EXTENDED VS. EXPANDED MEMORY 


instructions. Although this mode can 
cause problems for many programs. al- 
ready written for the IBM PC, it potential- 
ly makes available an additional 15 mega- 
bytes of addressable memory. The 16-bit 
bus connectors on the PC AT system board 
furnish the additional address lines needed 
for the 16-megabyte memory addressing 
and the | 6-bit transfers the 80286 uses. 
The PC AT ROM BiOS will recognize 
extended memory only if 640K of conven- 


[9] 15 megabytes 
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tional memory has been installed. Since 
the PC AT system board can accommo- 
date only 512K, most extended memory 
boards allow you to use part of the board’s 
memory to ‘backfill’? or bring conven- 
tional memory up to 640K. 

The only DOS program that can take 
advantage of extended memory is VDISK. 
a virtual (or RAMdisk) program included 
with PC-DOS 3.0 and 3.1. This program 
sets aside an area of memory to mimic a 


1 megabyte of 
Standard PC 


mode mamory 
leeds ea Oe Oe 


the total mor 


mory directly 
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The partitioning of the total 1-megabyte address space 


i ce PC-XTs, and PC ATs m real mode (The 
rekerved JOH OMS s spatsely 


aiditional bank- 
tough ofas avaediio EEK by 
the hexadecinal segment 


. Identified 
Pause the at of be chagram. 





‘anda good targettor 
aot total memory ts often 


PC MAGAZINE @ JANUARY (4, 1986 


disk drive. But because the ‘‘disk’’ resides 


in intemal memory, programs that ordi- | 
narily use disk space for overlays or data | 


runoff will operate much faster with a 
RAMdisk than when using a real disk. 
RAMdisks have been popular for years; 
however, they usually reside in conven- 
tional memory and thus take memory 
away from other programs. 

VDISK can create a RAMdisk in either 
conventional or extended memory. When 
VDISK is installed with the /E parameter, 
it uses only a small area of conventional 
memory for overhead and puts the simulat- 
ed disk in extended memory. These ex- 
tended memory disks can be huge, supply- 
ing megabytes of RAMdisk storage. Like 
RAMdisks installed in conventional mem- 
ory, the disk contents are destroyed when 
the PC is tuned off. 


Extended Memory Drawbacks 

Unfortunately, the PC AT’s ROM 
BIOS support of 80286 extended memory 
is minimal. External programs can make 
only two function calls related to extended 
memory: The first to determine how much 
extended memory is installed, and the sec- 
ond to transfer data between conventional 
and extended memory. To accomplish the 
latter, the BIOS switches into protected 
mode, does the transfer, then switches 
back to real mode. During this time it dis- 
ables the rest of the AT so that nothing else 
can interfere. 

For full use of the AT’s protected 
mode, you really need an operating system 
that supports the 80286. PC-DOS—at 
least in the current 3.1 version—is not it 
and is nowhere close to it. (Since XENIX, 
Microsoft's UNIX-like operating system, 
supports the 80286 in protected mode, it’s 
not as if I’m talking about an impossible 
task.) 

A worse problem is that neither the 
BIOS nor PC-DOS does any extended 
memory management, so applications 
cannot determine if other programs are al- 
Teady using part of extended memory. If a 
program assumes that all of extended 
memory is free, it may overwrite some- 
thing needed elsewhere. 

You can load more than one VDISK in 
extended memory because VDISK has its 
own way of determining what memory is 
still free. But this method is not document- 
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ed (except in the VDISK program listing), 


and it is not true memory management. 
Any program that relies on the same flaky 
memory management as VDISK does will 
surely have compatibility problems with 
future DOS versions. 

In the current PC-DOS environment, 
the massive power and capabilities of the 


80286 microprocessor are wasted. And | 


VDISK, despite its usefulness, must be 
considered nothing more than a novelty 
item—a taste of the future. 


Expanded Memory 
The rather crude but effective **bank- 





Existing software will 
not automatically use 
expanded memory, but 
support for the Expanded 
Memory Specification 
will be easy for 
software manufacturers 
to implement. 
switching,’ or “‘paging,’’ scheme that ex- 
panded memory uses breaks the 640K bar- 
rier ina way completely different from that 


of extended memory and can work in ordi- 
nary PCs and XTs, as well as ATs. Exist- 


ing software will not automatically use ex- | 


panded memory, but support will be 
relatively easy for software manufacturers 
to implement. 

Expanded memory was developed by 
the combined forces of Lotus Develop- 
ment Corp. and Intel Corp., with Micro- 
soft Corp. later joining the duo. It is known 
formally as the Lotus/tntel/Microsoft Ex- 
panded Memory Specification. The speci- 
fication is a 70-page document that has 
been ‘‘released into the public domain and 
is not confidential or proprictary’’, anyone 
can write software that uses expanded 
memory or develop compatible memory 
expansion boards. 

Just the names of the three companies 
behind this scheme make expanded mem- 
ory a de facto standard. Where is IBM in 
all this? It doesn’t matter. When the cre- 
ators of /-2-3, the developers of the 8088 


and 80286 microprocessors, and the au- | rate /-2-3 users have no qualms at all about 








thors of the MS-DOS and PC-DOS operat- 
ing systems decide upon a PC standard, 
there is not much that even IBM can do. 

The Lotus/Intel/Microsoft Expanded 
Memory Specification is not the only 
bank-switching scheme around (see 
‘*Breaking the Memory Barrier,’’ PC 
Magazine, Volume 4 Number 7), but it is 
almost surely the only one that will be- 
come aPC standard. Another specification 
announced by the combined forces of 
AST, Quadram, and Ashton-Tate is a su- 
perset of Lotus/Intel/Microsoft and uses 
additional bank-switching in the 640K of 
conventional memory. lf Microsoft hadn’t 
joined the Lotus and Intel camp, we might 
have seen an interesting market battle de- 
velop. But Microsoft's implicit promise of 
future PC-DOS support of the Lotus and 
Inte! standard makes this the only one that 
counts. 

As of this writing, Lotus’s Synphony, 
Release }.1, uses expanded memory, /-2- 
3, Release 2, is expected shortly, and 
Framework and SuperCalc are both sched- 
uled for expanded-memory updates. By 
the time you read this, you'll probably hear 
many more announcements from software 
manufacturers concerning future program 
releases that will use expanded memory. 


Expanded Memory Rationale 

The main purpose of expanded memo- 
ry is to eliminate the ‘“‘memory full’ mes- 
sage that suddenly appears at the bottom of 
large 1-2-3 spreadsheets. This may seem 
like a drastic way to solve that problem, 
but adding a potential 8 megabytes to the 
memory that /-2-3 normally uses will cer- 
tainly eliminate most full-memory prob- 
lems. 

Although /-2-3, Release 1A, permits a 
spreadsheet of 2,048 rows and 256 col- 
umns, you can never come close to filling 
it up because everything must reside in 
memory. Even if every cell held only | 
byte, the total memory needed would add 
up to 512K. Try putting a single character 
or number in the lower left-hand comer of 
an empty /-2-3 worksheet and see the 
‘‘memory full’’ problem for yourself. 

While the idea of megabyte-sized 
spreadsheets is somewhat appalling to 
those of us schooled in the art of modular 
and structured programming, many corpo- 
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it. Because /-2-3 can link different spread- 
sheets only in a clumsy manner, it some- 
times becomes necessary to put an entire 
financial projection in one spreadsheet. 

If you’ve ever gotten a ‘‘memory full’ 
message while working on a /-2-3 spread- 
sheet or any other program, you know the 
temptation of expanded memory: If your 
spreadsheet is only half completed and you 
need results for the next board meeting, 
you're going to buy an expanded memory 
board tomorrow. 


How Expanded Memory Works 

In most systems, the topmost 256K- 
byte area of PC and XT memory that IBM 
has reserved for read-only memory is quite 
barren. Between the XT hard disk BIOS 
and the beginning of ROM BASIC, over 
128K of unused memory space lies wait- 
ing for exploitation. 

Unlike conventional memory, expand- 
ed memory requires that a program called 
the Expanded Memory Manager (EMM) 
be included as a device ina CONFIG.SYS 
file. During the booting process, the EMM 
searches for the first free 64K bytes of con- 
tiguous memory beginning in the top 256K 
of the PC’s memory. When it finds a free 
area, it instructs the board to occupy that 
memory space. (Some expanded memory | 
boards and EMM programs must be set to 
use a particular area in upper memory.) 

From then on, up to 8 megabytes of ex- 
panded memory reside in that single 64K 
memory space somewhere above conven- 
tional memory. Fitting 8 megabytes into | 
64K is possible through a technique 
known as bank-switching. Obviously only 
64K bytes can occupy the memory space at | 
any one time. The 64K actually serves as a 
window for the 8 megabytes, which is | 
treated as a collection of 16K-byte pages of | 
memory. When instructed by a program to 
do so, the EMM can switch any 16K page 
of expanded memory out of the 64K win- 
dow (without losing the contents) and 
switch another 16K into the memory 
space. Obviously, up to four 16K-byte 
pages may be active in the 64K window at 
any time (see Figure 3). 

The bank-switching technique itself is 
old and relatively simple, but the advan- 
tage of Lotus/Intel/Microsoft specification 
is that the EMM provides true memory 
management and a uniform interface for 











other programs using expanded memory. 
The EMM assigns each program that uses 
expanded memory a unique handle. Pro- 
grams that use expanded memory request 
it from the EMM in page sizes of 16K 
bytes. The requested pages are allocated 
for that program and cannot be used by 
other programs. When the program no 
longer needs the expanded memory, it 
frees it up for other programs. In this way, 
expanded memory can be used by device 
drivers, resident programs, and multi- 
tasked programs (as well as by ordinary 
applications) with comparative safety. 


: is bank- 


PC Magazine poses the question: 
switched memory a pig In a poke, or will it put 
you In fat city? 


From the perspective of a programmer, 
expanded memory is very easy to use. Any 
program that already has enough logic to 
use more than 64K bytes of memory can 
easily be adapted by its programmers to 
use expanded memory just by making in- 
terrupt calls to the EMM. For this reason, 


| you can expect to see expanded memory 


become standard in large PC programs. 
Will expanded memory degrade speed? 
That depends on how it’s used. Every time 
a program needs to switch a different 16K 
page into the 64K expanded window, it 
must make a call to the EMM. This takes 
time. If a program needs only 64K of ex- 
panded memory or if it processes expand- 
ed memory sequentially (as during a sort), 
then EMM calls will be kept to a mini- 
mum. But if a program must deal with a lot 
of expanded memory in a random man- 





ner—as during a spreadsheet recalcula- 
tion—then speed may suffer greatly. The 
More expanded memory used in such situ- 
ations, the more likely that a needed mem- 
ory location will be unavailable and re- 
quire an EMM call. 


Onward and Upward 

Even with all the trappings of the EMM 
standard interface and memory manage- 
ment, expanded memory is really a junky 
makeshift fix for the PC’s memory prob- 
lems. If you don’t believe me, listen to Mi- 
crosoft chairman Bill Gates upon announc- 
ing that Microsoft would be joining Lotus 
and Intel in supporting the expanded mem- 
ory specification: ‘‘It’s garbage! It’s a 
kludge! . . . But we're going to do it.” 
(See ‘“‘Memory Scheme Breaks 640K,” 
PC Magazine, Volume 4 Number 10, 
page 33.) Lotus and Intel probably would 
not have phrased it quite this way, but deep 
in their hearts they would have agreed. 

On the other hand, the expanded mem- 
ory scheme is so simple, so easy to use, 
and so clearly documented that for the 
short term, at least, it’s the best solution. 
More than 4 million PCs and XTs now sit 
on desks in offices and homes. More than 
I million copies of Lotus’s /-2-3 have 
been sold. And all over corporate Ameri- 
ca, power users of spreadsheet and data- 
base products are pleading for more mem- 
ory. While the real long-term answer is 
obviously the extended memory of the PC 
AT and 80286 microprocessor, how many 
users will be willing to replace their PCs 
and XTs with ATs, buy extended memo- 
ry, wait for PC-DOS to control protected 
mode, and then replace all their software 
with protected-mode versions? Expanded 
memory, an 8087 math coprocessor chip, 
and software to support both will breathe 
new life into the PC and XT. 

Although I’ve been speaking of kilo- 
bytes and megabytes, the 80286 brings an- 
other metric prefix into view: the gigabyte, 
or | billion bytes. While the 80286 can di- 
rectly address 16 megabytes of actual 
memory, it can really handle | gigabyte of 
“‘virtual memory ,”’ which may or may not 
be located in actual addressable memory 
space but which the operating system 
could load into actual memory. 

But that is the future. Expanded memo- 
ry is here right now.—Charles Petzold 
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Intel Above Board/AT 

The Above Board/AT from Intel Corp. 
may be the perfect solution for the PC AT 
owner who can’t decide whether to go the 
extended or expanded memory route: It 
supports both—not surprising, since Intel 
has its fingers in both big-memory design 
pies. It created the 80286 chip that sup- 
ports extended memory and shared its de- 
velopment of the expanded memory speci- 
fication with Lotus and Microsoft. 

The basic board can hold up to 2 mega- 
bytes using 256K-bit chips; a **piggy- 
back’* board (Intel’s terminology) doubles 
that. Two sets of DIP switches set up the 
Above Board/AT for combinations of con- 
ventional, extended, or expanded memo- 
ry. To use extended memory, you must 
bring the conventional memory in your AT 
up to a full 640K bytes. However, extend- 
ed memory is available on this board only 
in unwieldy 512K-byte chunks, so you 
have to use up an entire 512K bytes of the 
new memory just to fill the 128K-byte gap 
between an enhanced AT’s 512K bytes 
and the necessary 640K. However—and 
this is true for all the boards—you don’t 
need to fill in conventional memory to use 
expanded memory. 

Software that is bundled with the 
Above Board/AT includes the Expanded 
Memory Manager (EMM), RAMdisk 
software, a print spooler, and an installa- 
tion program. | found the installation pro- 
gram to be a great nuisance and somewhat 
deceptive. Although the documentation 
states very clearly that expanded memory 
is available only to those programs that can 
support it, the installation menu comes up 


on the screen with the names of ten popular 





5200 NE Elam Young Pkwy. 

Hillsboro, OR 97124 

(800) 538-3373 (outside Oregon) 

(503) 629-7354 (Oregon) 

List Price: basic board: 128K RAM using 64K -bit 
chips, $595; 512K RAM using 256K -bit chips, $795; 
2 megabytes using 256K -bit chips, $1,495. Piggy- 
back: 128K RAM using 64K-bit chips, $295; 512K 
RAM using 256K -bil chips, $495, 2 megabytes 
RAM using 256K-bit chips, $1,195 

Requires: PC AT or compatible. 

‘Type: extended and expanded memory 
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Intel Above Board/AT Class: AT 
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port expanded memory. After you select 
one, it alters your CONFIG.SYS file to in- 
clude the EMM and one or two RAMdisks 
appropriate for the selected program, and 
then it alters your AUTOEXEC.BAT file 
to include a print buffer. 

If your CONFIG.SYS file already con- 
tains drivers for an existing hard disk on 
your system, you'll find that the drive let- 
ter for that hard disk will change because 
the installation program puts the EMM and 
RAMdisks on the top of the CON- 
| FIG.SYS file. So you'll probably want to 





go in there and edit the CONFIG.SYS file 
to change the order of the drive assign- 
ments. But nowhere does Intel document 
the actual parameters forthe .SYS files. Of 
course, you can see what the installation 
program sets up and just copy it, but some 
of us like to know a little more about these 
things. 

A simple chart in the Above Board/ 
AT’s manual would have been quite suffi- 
cient for setting up RAMdisks and print 
spoolers. While I’m sympathetic to the 
plight of PC beginners grappling with the 
complexities of PC-DOS, I can’t believe 
that people who are ready to add 2 mega- 
_ bytes of memory to their machines are in- 
capable of editing a CONFIG.SYS or AU- 
TOEXEC.BAT file. 

The Above Board/AT is a fine product 
marred by a severe underestimation of the 
intelligence of its buyers. 

—Charles Petzold 
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IDEA Supermax 


The IDEA Supermax is a multifunction 
board containing one parallel and one seri- 
al port in addition to sockets for conven- 
tional or extended memory. The basc 
board holds up to 1.5 mcgabytes using 
256K-bit chips; a daughterboard adds 2.5 
megabytes to that. A second serial port op- 
tion is also available. 

Nowhere in the IDEA Supermax man- 
ual is there any mention of the term “‘ex- 
tended memory”’ or explanation of what it 
means. The manual scems to imply that all 
the memory on the Supermax board is just 
a normal addition to the memory already 
installed on your PC AT system board. It 
seems simple when discussed in the man- 
ual, but the difference between conven- 
tional memory and extended memory is 
not a simple concept and this method of 
handling—or avoiding—the subject just 
adds to the confusion. 

The board can use 128K bytes or 384K 





tDEA Supermax 

IDEAssociates Inc. 

35 Dunham Rd. 

Billenca. MA O1821 

(017) 663-6878 

List Price: [28K RAM using 64K -bit chips. $595; 
512K RAM using 256K-bit chips. $898: [536K 
RAM using 256K-bit chips, $1.695; 4.096K RAM 
using 256K-bit chips and daughterbourd. $3.795 
Requires: PC AT or compatible. 

Type: extended memory 
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bytes to backfill, bringing conventional 
memory up to 640K bytes. However, add- 
ing more boards beyond the first may be a 
problem because the board has only three 
switches to specify a starting address for 
the board memory. While a representative 
at IDEAssociates Inc. assured me that the 
eight possible switch settings represent 99 
percent of the probable real-life configura- 
tions, I was able to hypothesize a few rea- 
sonable configurations that the board 
could not handle. 

If you want to add a second Supermax 
board, the switch problem makes your best 
choice a configuration with 4 megabytes 
on the first board with either 128K bytes of 


backfill at all. You will, however, have no 
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EXTENDED VS. EXPANDED MEMORY 





backfilled conventional memory or no | 


COPY 128K FILE 10 TIMES 


RAM1 TO RAM2 
EXTENDED MEMORY 


| COPY 128K FILE 10 TIMES 


RAM1 TO RAM2 
EXTENDED MEMORY 


problems if this is the first extended mem- 
ory board in your system. 

An extensive collection of software 
utilities accompanies the board. Along 
with the standard RAMdisk and print 


spooler, a utilities menu allows you to se- — 


lect among a desk calculator, a file con- 
catenator, a copy program that works on 
hidden files, a text-file word counter, and a 
UNIX-like grep (pattern searcher) pro- 
gram. Also included is a memory diagnos- 
tics program that can be very helpful in 
tracking down bad memory chips. 

Since not all of this admittedly useful 
software is related to extended memory, its 
inclusion with the board is somewhat baf- 
fling. But IDEA Supermax is a good 
board, all the same.—Charles Petzold 
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AST RAMvantage! 

From a company long involved in mak- 
ing quality expansion boards for the IBM 
PC comes an AT extended memory board 
that doesn’t try to be anything else. 

In the maximum configuration, the 
RAMvantage! board from AST Research 
Inc. is filled almost solidly with 256K-bit 
chips for a total of 3 megabytes. No other 
board evaluated by PC Magazine for this 
survey succeed in stuffing that much mem- 
ory onto a single board; others had to resort 
to a separate daughterboard. 

The memory on the board can be split 
between extended and conventional mem- 
ory to fill in the gap between installed con- 
ventional memory and 640K bytes. Unlike 


| some other boards, however, the RAM- 


vantage! does not sacrifice any memory 
when making this split. The DIP switches 
that specify the starting address allow 
128K-byte increments up to 6 megabytes; 
hence two more boards can be easily add- 
ed, bringing total extended memory up 9 
megabytes (less any used for backfilling). 

A wealth of available starting addresses 
makes the RAMvantage! a flexible board 
that can handle almost any combination of 
extended memory boards that may have 
been previously installed in your AT. 

The manual is thin but tells you every- 
thing you need to know about setting the 
DIP switches and supplying the right an- 
swers to the prompts in the AT’s Setup 
program. The manual contains some ex- 
ceptionally clear diagrams and tables for 
this purpose. Although it was not available 
in time for this review, the package will in- 
clude SuperPak Utility software with an 
extended memory RAMdisk and print 
spooler. 

AST’s RAMvantage! is a simple, no- 





RAMvantage! 
AST Research Inc. 
2121 Alton Ave. 
Irvine. CA 92714 
(714) 863-1333 
List Price: 128K RAM using 64K-bit chips, $495; 
512K RAM using 256K-bit chips, $695; 1 megabyte 
RAM using 256K-bit chips; 2 megabytes RAM using 
256K-bil chips, $1.895; 3 megabytes RAM using 
256K-bil cups, $2,695 

Requires; PC AT or compatible. 
Type: extended memory 
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fuss extended memory board with a clarity 
of design and purpose that I find very ap- 
pealing.—Charles Petzold 


Basic Time AT 4X4 Plus 

Loaded up with all the options you 
could ever desire, the AT 4X4 Plus from 
Basic Time is a formidable sight on paper 
and ‘‘in person.’’ The basic board holds up 
to 2 megabytes of extended memory and 
includes a parallel and serial port. The AT 
4x4 RamPak is a daughterboard, avail- 
able at extra cost, that adds another 2 me- 
gabytes. A second serial port is available 
as an option; so is a game port. 

If that’s not enough, you can get the 
4x 4 Dual Serial Pak option with two more 
serial ports that work under a shared inter- 
rupt scheme supported by XENIX and 
MULTILINK ADVANCED. All these 
options fit neatly on top of the main board 
and result in an impressive hunk of hard- 
ware. 

You can use the first board’s memory 
for backfilling to bring conventional mem- 
ory up to a full 640K bytes, and then you 
can add a second board filled up with an- 
other 4 megabytes. The Basic Time AT 
4x4 Plus manual contains good clear 
charts showing the DIP switch settings and 
PC AT setup program information for all 
the various configurations. Unfortunately, 
no software is included in the memory 
board package. 

The AT 4x4 Plus board is particularly 
attractive if you want megabytes without 
spending megabucks. I had to call Basic 
Time back for confirmation on prices so 
low I knew they just had to be wrong. The 
prices aren’t wrong, but they sure are as- 
tonishing —Charles Petzold 





AT 4x4 Plus 


Basic Time 

3350 Scott Blvd. 

Bldg. 52 

Santa Clara, CA 95054 

(408) 727-0877 

List Price: basic board, 128K RAM using 64K-bit 
chips, $445; 512K RAM using 256K-bil chips, $495; 
1 megabyte RAM using 256K-bit chips, $695; 2 meg- 
abytes RAM using 256K-bit chips, $995. AT 4x4 
RamPak of 2 megabytes using 256K-bit chips, $695 
Requires: PC AT or compatible. 

Type: extended memory 
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Quadram Liberty-PC 

The Liberty-PC expanded memory 
board from Quadram can hold a total of 2 
megabytes. You can install four of them in 
your PC or PC-XT for the maximum 8 meg- 
abytes under the Lotus/Intel/Microsoft 
Standard. 

The QuadMaster Ii software disk that 
is included with the board has an expand- 
ed-memory-manager .SYS file, plus 
RAMdisks and print spoolers that you can 
install in either conventional or expanded 
memory. 

The package contains two manuals. 
The first concems the board itself and DIP 
switch settings. The DIP switches specify 
the size of the expanded memory you are 
installing, the expanded memory window 


Alltimes are given in seconds 
SYMPHONY 


Base Tinie AT 4X4 Plus Class: AT 


COPY 126K FILE 10 TIMES 
























(either DOOOh or E000h), and one of a 
number of possible I/O addresses at which 
the board can be accessed. I found this 
manual confusing but fortunately didn’t 
need to use it! The board’s switches are 


1 Quad Way 

Norcross, GA 30093-2919 

(404) 923-6666 

List Price: 64K RAM using 64K-bit chips, $395; 
256K RAM using 256K-bit chips. $595: | megabyte 
RAM using 256K-bit chips, $995: 2 megabytes 
RAM using 256K-bil chips, $1,395 

Requires: PC. XT. or compatible. 

Type: expanded memory 
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factory set to the most reasonable configu- 
ration, and that one worked fine. 

The second manual discusses software 
on the QuadMaster Ill diskette. The soft- 
ware does not include an installation pro- 
gram, but the manual walks you through 
the creation of the CONFIG. SYS file nec- 
essary for the expanded memory manager 
and any RAMdisks and other utilities that 
you may want. Parameters for the expand- 
ed memory manager .SYS file must match 
certain settings on the two DIP switches on 
the board, but again, examples are shown 
for the most reasonable configuration. 

If you have any memory or I/O con- 
flicts with the board, you'll have to dig fur- 
ther into the documentation for something 
that will work on your system. Since the 
board’s bank-switching circuitry can be 


that shouldn’t cause a problem, but the 
board will be unusable if you have any oth- 
er hardware addressed in both the DOOOh 
and E000h segments. One of these two 
64K-byte segments must be entirely free. 
For a normal PC-XT, Quadram’s Lib- 
erty-PC board is very easy to install and get 
running.—Charles Petzold 


Maynard Accent 

Asingle Maynard Accent card adds up to 
2 megabytes of expanded memory to 
your system in banks of 64K-bit or 
256K-bit chips. You can select the 
amount of memory you want used to 
backfill your conventional RAM, or you 
can allow the software to automatically 
fill conventional RAM to the 640K-byte 
limit taking into consideration the entire 
amount of RAM you already have in- 
stalled on the motherboard and any other 
memory cards together. With this strate- 
gy you can use up to four Accent cards in 
a single system (assuming you have four 
long slots to spare), yielding a maximum 


Accent 
Maynard Electronics 

460 E. Semoran Bivd. 

Casselberry. FL 32707 

(305) 331-6402 

List Price: no RAM. $285; 512K RAM, $508; 2 
megabytes RAM. $1.165 

Requires: PC. XT. or compatible. 

Type: expanded memory 
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accessed at many different 1/O addresses, | 





EXTENDED VS. EXPANDED MEMORY 


of 8 megabytes. 

All eight factory DIP switch settings 
and the jumper connection on the board | 
reviewed were set correctly for an IBM 
PC-XT with 640K bytes (standard equip- 
ment in the PC Magazine Labs), which 
made the installation of the hardware a 
four-step snap: First, remove the system 
unit cover; second, plug the card into any 
open slot; third, replace the cover, and 
fourth, power up. 

I fully expected to pay for the conve- 
nience of this simple procedure during 
the installation of the software, but that 
turned out to be an equally easy process. 


Menus let you choose a system (for ex- 
ample, IBM PC, AT&T PC 6300, or 
COMPAQ Deskpro); indicate whether 
you want to take advantage of the special 
option to use part of your expanded 
memory as extended memory and if that 
is the case, allocate from 4 megabyte to 
all of your expanded memory, and indi- 
cate the drive on which the software will 
be installed. A final menu asks you to 
confirm your choices. Once you’ve 
worked your way through the various in- 
stallation menus, the program alters your 
CONFIG.SYS file to include the ex- 
panded memory manager. 





The Quick-Decision Guide to Big Memory | 
Need megabytes in a hurry? Read on to see | 
if you require expanded or extended memory. | 


ou use a PC, PC-XT, or compati- 

ble. You can’t install extended 
memory because that's for PC ATs. You 
can get expanded memory and install a 
RAMdisk or print spooler. New versions 
of /-2-3, Symphony, Framework, and 
SuperCale will take advantage of ex- 
panded memory if present. 

You use a PC AT and want some 
more memory for your spreadsheet 
and database management programs. 
Expanded memory again is the answer, 
because PC-DOS applications programs 
can't yet take advantage of extended 
memory and won't be able to until PC- 
DOS undergoes a major overhaul. 

You use a PC AT and just need | 
some massive RA Mdisks. You will 
probably get much more RAM for your 
dollar if you go for an extended memory 
board. The extended memory boards can 
pack in more chips because they don't 
need the overhead circuitry that is re- 
quired for expanded memory. The PC- | 
DOS VDISK program can use the ex- 
tended memory: no othcr PC-DOS | 
program can take advantage of it. If you | 
already use a RAMdisk in conventional 
memory. moving it to extended memory 
will let other programs have more space. 

You use a PC AT and you'd like 
some big RAMdisks, but you don’t 
want to feel left out when more pro- 





grams start supporting expanded 
memory. Get expanded memory. It too 
can run RAMdisks. | 

You use a PC AT and mostly run 
the XENIX operating system on it. In 
this case you want extended memory, be- 
cause XENIX (unlike PC-DOS) supports 
the 80286 microprocessor in protected 
mode. XENIX will not recognize ex- 
panded memory. 

You can easily run all your pro- 
grams in the conventional memory al- 
ready installed. Don't feel inadequate | 
just because you don’t create megabyte- 
sized spreadsheets. Bc proud of your 
contribution to silicon conservation. 

Once you’ve made your choice, sev- 
eral other factors require your consider- 
ation: If you have a PC AT and want an 
expanded memory board, make sure it’s 
onan AT board with the 16-bit bus. Most 
boards for the PC AT are extended mem- 
ory boards. 

Also, many of the extended and ex- 
panded memory boards can be populated 
with either 64K-bit or 256K -bit chips. Be 
serious about this. If you want a big hunk 
of additional memory, forget about 64K- 
bit chips. You'll eventually be pulling 
them out and replacing them with 256K- 
bit chips. Removing chips is worse than 
installing them, and neither job is a pic- 
nic.—Charles Petzold 
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IBM’s VDISK, the RAMdisk pro- | and the mien of RAM installed, avail- 


gram included with DOS 3.0 and later, 
normally can be installed only in conven- 
tional memory or AT extended memory. 
But the Accent card sneaks around this 
problem by using expanded memory to 
emulate AT extended memory. You can 
therefore install VDISK outside of PC or 
XT conventional memory with Accent. 
This solution to extended memory emu- 
lation seems like a temporary one, but 
few other cards offer any means at all of 
using VDISK ona PC. 

Upon rebooting after installing the 
card, you receive a message that the 
Maynard Accent expanded memory 
driver is installed, plus a status report on 
the total number of Accent cards present 


able, and reserved by the system. A diag- 
nostics routine is available to test the card 
or cards, check their memory, and per- 
form a random read and write test on that 
memory. 

The manual is brief, aided greatly by 
the screen menus and on-line help during 
installation. It is well written and con- 
tains a very good section on both poten- 
tial error messages and Maynard’s sug- 
gested remedies. An index, however, 
would have been helpful. 

Accent plans to support Maynard’s 
mouse, but as of the publication of this 
manual, the mouse software driver and 
mouse test had not been completed. 
—Phil Wiswell 
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Tecmar 640 Plus 

Tecmar’s new 640 Plus meets the Lo- 
tus/Intel/Microsoft specifications for an 
expanded memory device, allowing your 
PC or compatible to access memory 
above the 640K-byte range. The 640 
Plus comes in three configurations that 
add from 256K bytes to 2,048K bytes of 
expanded RAM to your system. If you 
buy a partially populated model, you can 
add chips one bank at a time until the 
board is full. (You can use either 64K-bit 
or 256K-bit chips, but not both on the 
same board.) A maximum of four 640 
Plus boards can be used in a system, 
yielding up to 8 megabytes of expanded 
memory. 

The 640 Plus has only four DIP 
switches, and they must be set before the 
board is installed because they are incon- 
veniently located near its base. All the 
DIP switches were correctly set to ‘‘on 
at the factory. The switches set the /O 
addresses for the 640 Plus’s page regis- 
ters and identify the different 640 Plus 
boards if more than one is installed. 

This board has no extra ports to con- 
figure; installation is a simple matter of 
plugging the board into any open long 
slot. For those who have never opened 
their system units before, an entire 38- 
page booklet is devoted to that subject 
and includes illustrations for opening the 
system unit of a dozen popular comput- 
ers. The installation and operating man- 
ual (only a dozen pages longer) is less 
generous; it’s equally clear and to the 
point, but brief. 

The disk that comes with the 640 Plus 
contains four programs, one of which is a 
sample CONFIG.SYS file that will get 
the board up and running right away. 
Later, you can modify the file to suit the 
rest of your system. A diagnostics pro- 
gram tests the chips on the board and pre- 


640 Plus 

Tecmar Inc. 

6225 Cochran Rd. 

Solon, OH 44139 

(216) 349-0600 

List Price: 512K RAM, $595; 1.024K RAM. $995; 
2,048K RAM, $1,395 

Requires: PC. XT. or compatible. 

Type: expanded memory 

CIRCLE 679 ON READER SERVICE CARD 





129 




















sents a clever screen display: It shows a 
picture of the board on the screen, and 
you can watch as it marks the individual 
chips as OK or defective. With a fully 
populated 640 Plus, this process can take 
5 minutes, but replacing a defective chip 
will be simple because the screen shows 
you exactly where it is. 

Tecmar also supplies a RAMdisk pro- 
gram that lets you map up to the 8,192K- 
byte maximum expanded memory (four 
fully populated boards) as one giant vir- 
tual drive, or segment it into several 
drives. During a warm boot, no informa- 
tion is disturbed on the RAMdisks that 
the 640K Plus sets up.—Phil Wiswell 


Mega-Omega Companion 
Car 


The Companion Card from Mega- 
Omega Systems combines the features of 
both an expanded memory card and a tra- 
ditional multifunction board. A single 





EXTENDED VS. EXPANDED MEMORY 


Companion Card will round out any sys- 
tem to full DOS capacity (640K bytes of 
RAM), devote the rest of its 2,048K 
bytes (in 256-kilobit chips) to expanded 





The Companion Card 
combines the features of 
an expanded memory 
board and a traditional 
multifunction board. 
Asingle card with 2,048K 
bytes tosses in ports and 
a real-time clock. 
memory, toss in parallel, serial, and 
games ports and a real-time clock, and 
keep its memory alive despite power out- 


ages with an optional back-up battery. If 
you need even more megabytes, you can 


slide three more memory-only Compan- 
ion Cards into your system to stretch its 
capacity to 8 megabytes. 

Getting those features onto one card 
would seem to require more magic than 
engineering expertise. Mega-Omega re- 
lies instead on adding piggyback daught- 
erboards atop a single full-length card. A 
childless Companion Card has space for 
but four banks of nine 256K-bit memory 
chips. One daughterboard adds four 

re banks, 





Mega-Omega Systems Inc. 

5217 Ross Ave, #710 LB 122 

Dallas, TX 75206 

(214) 828-0960 

List Price: no RAM. $177; | megabyte RAM, $285; 
2 megabytes RAM, $480 

Requires: PC, XT. or compatible, 

Type: expanded memory 
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| Features of Extended and Expanded Memory Boards 
Max.memory Max. memory on 
Board and on board additional boards Expanded Extended Special hardware 
price (inmegabytes) (in megabytes) Class memory memory Backtilling features 
AST RAMvantage! 3 6(on2boards) AT no yes yes none 
$495 — $2,695 Jeti 
Basic Time AT 4™4 Plus 4 4(0n 1 board) AT no yes yes parallel and serial 
$445 - $995 printer ports 
IDEA Supermax 4 4(0n 1 board) AT no yes yes _ serial port, parallel | 
$595 - $3,795 port 
Intel Above Board/AT 4 2.5(ontboard) AT yes yes yes none 
$595 - $1,495 nn aes 
AST RAMpage! 2 6(on3boards) PC yes emulated yes none 
$495 
Emulex’s Persyst Stretch Board 2 6(on3boards) PC yes no no none 
$295 — $1,895 
Intel Above Board/PC 2 6(on3boards) PC yes no yes none 
$395 - $1,395 
Maynard Accent 2 6(on3boerds) PC yes emulaled yes supports Maynard 
$285 - $1,165 mouse J 
Mega-Omega Companion Card 2 6(on3boerds) PC yes no yes parallel, serial, game | 
$177 — $480 ports; real-time clock, | 
auxiliary power supply 
with bettery beckup 

Quadram Liberty-PC 2 6(on3boards) PC yes no yes none 
$395 — $1,395 
Tall Tree JRAM-3 2 14(on7boards) PC yes no no optional serial, parallel, | 
$399 - $699 end clock module 
Tecmar 640 Plus 2 6(on3boards) PC yes no no none 
$595 — $1,395 
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adds the ports and clock. 

Switches on The Companion Card al- 
low a portion of its memory endowment 
to flesh out the memory of any PC that 
has a fully loaded system board and any 
other memory card from 64K bytes to 
576K bytes of RAM. If you use the board 
to backfill conventional memory, you'll 
find the Mega-Omega conventional 
memory slower than the memory already 
installed in your PC, When PC Magazine 
Labs ran Peter Norton’s SYSINFO pro- 
gram in this backfilled memory, it calcu- 
lated a performance index of 0.7. No oth- 
er expanded memory board that could 
backfill conventional memory had this 
problem. 

The battery option is a thoughtful ex- 
tra. The built-in charger will keep the 


memory in The Companion Card intact | 
even when its host PC or XT is turned | 


off. The battery itself keeps the memory 
vivid even during power failures up to 2 
hours long. The only problem is the size 
of the back-up unit: It’s about as big as a 
standby power system designed to keep 
an entire computer running. 

Even The Companion Card software 
has features beyond what you expect 
from other expanded memory boards. 
Mega-Omega’s disk emulator program 
allows you to build up to eight virtual 
disks in expanded memory. An option to 
the expanded memory driver permits you 
to omit the 2-megabyte memory check at 
turn-on time. 

A simplified system configuration 


PC MAGAZINE @ JANUARY 14, 1986 











program will handle getting started for 
you, if you're afraid of putting together 
your own CONFIG.SYS file. If you de- 


| cide to do the installation work yourself, 


you'll find the skinny instruction pam- 
phlet to be spare but sufficient. It in- 
cludes everything you need to know. 

Workmanship rates only as okay; I 
have specific reservations about the 
tight-packed piggyback design. Al- 
though the double-decked memory chips 
tun cooly enough, heat does build up un- 
der the port daughterboard where logic 
chips are stacked. This temperature 
could be the reason The Companion Card 
gave a Parity Check 2 error in the middle 
of testing. Nevertheless, Mega-Omega 
gives you a generous 5-year limited war- 
ranty.—Winn L. Rosch 


Emulex’s Persyst Stretch 
Board 

It may have a gimmicky name for a 
board that stretches conventional memo- 
ry beyond the 640K-byte barrier of ad- 
dressable RAM, but there is nothing 
gimmicky about the Persyst Stretch 
Board. It is designed according to the Lo- 
tus/Intel/Microsoft spec, supports the 
latest versions of /-2-3, Symphony, and 
Framework, and comes with a useful 
range of utilities. 

The Stretch Board can supply up to 2 
megabytes of socketed RAM in eight 
banks of 256K-bit chips that you can add 
yourself (the board does not accept 64K- 
bit chips). You can use four fully popu- 











lated boards in one system for the maxi- 
mum of 8 megabytes of expanded 
memory. The Stretch Board lacks one 
feature common to most other boards: It 
does not currently let you backfill your 
supply of conventional RAM if you have 
less than the required 640K bytes. 

The installation and operation manual 
is a model for the industry—it is not only 
well written and well organized, but beau- 
tifully typeset and contains photographs of 
the board showing how to install it. It 
couldn’t be much clearer. A separate man- 
ual for the software is equally impressive, 
and together the manuals provide all the in- 
formation you'll need to get the most out of 
the board. 

Installation took longer than with 
some of the other boards | tested, not be- 
cause it requires lengthy preparation— 
the Stretch Board has just four DIP 
switches to set the memory-page register 
addresses—but because there was more 
toread. A good deal of information is in- 
cluded on how to program the board’s 
expanded memory manager directly. If 
you're using a single Stretch Board and 
don’t plan to use the expanded memory 
in the programming of your own applica- 
tions, you can insert the board without 
changing the factory settings. 

Along with the expanded memory 
management software are three very use- 
ful programs: a print spooler, a RAM- 
disk, and aclock/calendar program to in- 
terface between the real-time clock chip 
and DOS. Both the print spooler and the 
RAMdisk run in expanded memory, 
leaving your normal RAM available for 
other applications. The spooler, called 
Wait-Less Printing, requires only 3K 
bytes plus whatever print buffer space 
you set aside, up to the maximum of ex- 
panded memory. Documents can be 
transferred from this memory to the 





Emulex's Persyst Stretch Board 

Emulex Corp. 

Persyst Division 

3545 Harbor Blvd. 

Costa Mesa, CA 92626 

List Price: no RAM, $295; 256K RAM. $495; I me- 
gabyte RAM, $1,095; 2 megabytes RAM, $1,895 
Requires: PC, XT, or compatible. 

Type: expanded memory 
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printer while your PC is busy with other 
applications. 

The RAMdisk, called /nsta-Drive, 
supports multiple virtual drives whose 
characteristics you determine. You may 
specify drive size from 1K byte to the 
maximum available memory, sector 
size, number of directory entries, and op- 
tions for installing the drives in conven- 
tional or expanded memory. Examples 
of various CONFIG.SYS file commands 
are given for all user-specified options of 
the Stretch Board. —Phil Wiswell 


Tall Tree JRAM-3 

The price of Tall Tree’s new expand- 
ed memory board is hard to believe. At 
$700 for 2 megabytes of RAM, you must 
be sacrificing something at that price, 
right? Wrong. The JRAM-3 offers all the 
features of boards costing twice as much, 
right down to the gold-plated connectors. 
So where’s the catch—do you have to 
solder your own circuit board? Wrong 
again. The board is completely assem- 
bled and tested. Well, it must be incom- 
patible with the Lotus/Intel/Microsoft 
standards. Nope, Lotus has certified the 
board as 100 percent compatible. 

So what’s wrong with the JRAM-3? 
Nothing! This board yields an excellent 
price/performance ratio for above-board 
memory expansion. 

The JRAM-3 has a capacity of 2 me- 
gabytes using 256K-bit chips or 512K 
bytes using 64K-bit chips, and the two 
kinds of chips can be mixed on the same 
board. Up to eight JRAM-3 boards can 
be used in the same system for a whop- 
ping 16 megabytes of additional RAM. 
Of course, expanded memory software 
currently can address only 8 megabytes, 
but Tall Tree’s RAMdisk and print 
spooler, included at no charge, can use 
the full 16 megabytes. 





JRAM-3 

Tall Tree Systems Ine. 

120 San Antonio Rd. 

Palo Alto. CA 94303 

(A415) 964-1980 

List Price: 256K RAM. $399; 2 megabytes 
RAM. $699 

Requires: PC. XT. or compatible; 256K RAM. 
Type: expanded memory 
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To add a JRAM-3 board, you don’t 
need to reconfigure your motherboard’s 
DIP switches at all; and if you’re adding 
just a single board, you don’t have to 
change the six DIP switches on the 
JRAM-3 either—just plug it into any 
open slot and power up. For ease of later 
reconfiguration, DIP switches are locat- 
ed on the top of the board. 

The allocation of JRAM-3 memory to 
RAMdisks and conventional and ex- 
panded RAM in 64K-byte blocks is con- 
trolled by software. You can change con- 
figurations either by changing the 
CONFIG.SYS file or by rebooting with a 
disk containing a different CON- 
FIG.SYS file. 

JETDRIVE, Tall Tree’s RAMdisk, al- 


lows you to create up to four virtual 
drives in increments of 64K bytes up to 
the maximum 16 megabytes. The soft- 
ware tests and reports the status of the 
RAMdisks on boot-up; it also traps di- 
vide-overflow and parity errors to pre- 
vent your system from crashing. You get 
the JET high-speed file-transfer utility 
too, which moves programs or data to 
and from the RAMdisks at least twice as 
fast as the DOS COPY command and 
perhaps as much as 15 times faster, ac- 
cording to the company. 

Tall Tree has included its popular 
JSPOOL print spooler on the disk. You 
can select among multiple parallel and 
serial printers with a single command. 
JSPOOL requires only 4K bytes plus the 
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buffers, and documented source code is 
included for the device driver. 

Several piggyback modules are avail- 
able for the JRAM-3, such as a pair of 
printer ports (in any combination of seri- 
al and parallel) for $140, a clock/calen- 
dar option for $80, and the ports plus the 
clock for $200.—Phil Wiswell 


Intel Above Board/PC 

The Above Board/PC from Intel 
Corp. has space for eight banks of nine 
memory chips each. You can use either 
64K-bit or 256K-bit RAM chips, as long 
as all the chips on a single Above 
Board/PC are of the same size. Thus an 
Above Board/PC memory capacity can 
be either 512K bytes or 2,048K bytes. 

Up to four Above Board/PCs can be 
added to a single PC or XT, yielding a 
maximum of 8,192K bytes of additional 
memory. Of course, the host computer 
must have enough vacant slots and a suf- 
ficient supply of electricity. Each board 





or Board/PC 

Intel Corp. 

Mailstop TOC-03 

5200 NE Elam Young Phy, 
Hillsboro, OR 97124 

(800) 538-3373 (outside Oregon) 
($03) 629-7354 (Oregon) 

List Price: 64K RAM. $395: 2 megabytes RAM. 
$1395 

Requires: PC, XT. or compatible. 
Type: expanded memory 
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COPY 128K FILE 10 TIMES 


draws about | .3 amps from the 5-volt bus 
of the host computer, and the standard 
IBM PC has a total of only 7 amps avail- 
able for all internal circuitry. 

Up to a 384K-byte portion of the 
Above Board/PC memory can be as- 
signed to backfill the host computer’s 
640K-byte maximum address limit. DIP 
switches select the number of 64K-byte 
blocks assigned to DOS memory. The 
only requirement is that the host PC have 
a full 256K-byte endowment before any 
Above Board/PC memory is used. 

The Above Board/PC is accompanied 
by four programs. One of them is the ex- 
panded memory manager, which allows 
the host computer to access memory be- 
yond the DOS limit. Intel also supplies a 
floppy disk emulator program that oper- 
ates in the expanded memory area and 
can be used to configure up to two RAM- 
disks of nearly any size. 

The third program is a print spooler. 
More than just holding characters, this 
program supplies a two-line pop-up, bot- 
tom-of-the-screen control menu to help 
manage the print queue. You can tempo- 
rarily halt printing jobs, cancel them, in- 
sert screen replicas and form feeds, or re- 
set the printer. 

The final program is called SET- 
UPAB, and it helps in setting up the host 
system’s CONFIG.SYS and AUTOEX- 
EC.BAT files for proper operation of the 
Above Board/PC. Intel obviously takes 
the view that this product is for someone 
just out of business school who may have 
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never seen a computer before. Run the 
SETUPAB program, and you are pain- 
lessly lead through a menu-driven instal- 
lation process. 

-Ordinarily, installation is not a prob- 
lem. However, if you want to do some- 
thing extraordinary, such as custom-in- 
stall the Above Board/PC and its 
software features for your particular 
computer, you’re on your own. You're 
given no guidance as to what options to 
use with the various Intel programs. The 
menu-driven program is supposed to take 
care of all of that, without telling you 
what is for what or why. Unfortunately, 
the otherwise exemplary instruction 
manual is mute about the program op- 
tions that SETUPAB assigns. 

Overall, the workmanship of the 
Above Board/PC is above reproach, 
cleanly laid out on a single printed-cir- 
cuit board. Intel seems cocksure about 
the quality of the product, covering it 
with a 5-year limited warranty and mak- 
ing the underlying board an unusual blue 
color. Then again, the color might be an 
intentional hint at Intel’s IBM connec- 
tion. —Winn L. Rosch 


AST RAMpage! 

AST Research’s RAMpage! board is 
remarkable in that it can give any PC or 
XT both expanded memory and the ex- 
tended memory capabilities of the AT. 
Also, it has a special dual-page mode that 
you can use with its expanded memory. 

The RAMpage! accepts only 256K- 
bit RAM chips in up to eight nine-chip 
banks. A single board can thus add 
2,048K bytes of memory to its host com- 
puter system, and up to four boards can 
be used together to give you over 8 mega- 
bytes. The RAMpage! can allocate its 


on-board memory 10 either conventional 
(or system) memory, expanded memory, 
or extended memory in almost any com- 





RAMpage! 

AST Research Inc. 

2121 Alton Ave. 

Irvine, CA 92714 

(714) 863-1333 

List Price: 256K RAM. $495 
Requires: PC. XT. or compatible. 
Type: expanded and extended memory 
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bination on XTs or PCs with either 64K- 
byte or 256K-byte system boards. 

The extended memory mode of the 
RAMpage! is a neat engineering trick 
that reroutes BIOS calls meant for AT- 
style extended mem- 
ory to the appropriate 
places on the board. 
As aresult, DOS’s 
VDISK will run in 
the extended memo- 
ry area using its /E 
option. Software de- 
signed to run in this 
memory area on the 
AT supposedly will 
work here. You need 
only to find the soft- 
ware, 

Alas, all the func- 
tions of this extended 
memory emulation 
function could not be 
tested because our 
benchmark software 
refused to exploit 
any extended memo- 
ry when an 80286 
microprocessor was not present. 

If you fear the dreaded Parity Check 2 
error popping up suddenly while you 
have 2 megabytes of memory filled with 
your favorite data, AST will let you 
avoid the resultant system lockup com- 
pletely (as well as the protection it af- 
fords). Removing a single jumper will 
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defeat all on-board parity checking. 
AST supplies both a floppy-disk-em- 
ulator program, which will create a num- 
ber of RAMdisks in expanded memory, 
and a print spooler, which will also run in 





Charies Petzold testing memory boards in the PC Magazine Labs. 


expanded memory. The disk emulator 
requires that the DIP switches in the host 
be set for the number of genuine floppy 
disk drives plus the number of emulated 
disks. Hence, a maximum of four flop- 
pies, real or emulated, are possible. 

The AST disk emulator assumes you 
want your imaginary disk drives to re- 
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semble the genuine article as closely as 
possible. You can thus specify eight- or 
nine-sector, single- or double-sided 
disks up to 360K bytes of total capacity, 
but you cannot use the entire expanded 
memory area for 
RAMdisks. 

The software 
AST supplies also in- 
cludes several proto- 
typical CON- 
FIG.SYS files 
prefabricated for 
common system con- 
figurations to ease 
the installation pro- 
cess. They proved 
helpful during test- 
ing because the in- 
struction manual, al- 
though reasonably 
clear, seemed over- 
brief and insuffi- 
ciently explained too 
many facets of sys- 
tem setup and opera- 
tion. 

AST’s added 
dual-page mode for expanded memory 
would deserve mention if AST had given 
it some in the instruction manual. All that 
AST reveals about this mode is that it re- 
quires special software to take advantage 
Of its usefulness. There’s not a hint to be 
found about what that software is or 
whether any exists. 

The workmanship of the RAMpage! 
is good, marred only by several **engi- 
neering revisions’’—little add-on 
jumper wires—on the foil side of the cir- 
cuit board. The limited warranty lasts 2 
years.—Winn L. Rosch 


Charles Petzold is a programmer and free- 
lance writer. In addition to answering 
reader's queries in the PC Tutor, he fre- 
quently authors the Programming/Utilities 
column. Winn L. Rosch, PC Magazine's 
hardware specialist and a contributing 
editor, has reviewed many high-perfor- 
mance add-ons, He is the author of several 
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ith the release of its new Version 

1.1 (which Lotus Development 
Corp. recently debugged), Symphony is 
now one of the few programs on the mar- 
ket that uses bank-switching techniques 
to take advantage of expanded memo- 
ry—a particularly valuable feature for a 
program that eats as much RAM as Svni- 
phony does. Builders of monster spread- 
sheets should welcome it with open 
ams. 

How well does it use all that RAM? 
PC Magazine Labs decided to find out, 
using the new Svmphony on an XT with 
640K bytes of conventional RAM and a 
2-megabyte Intel Above Board/PC board 
installed. (See ‘Enlarging the Dimen- 
sions of Memory”) 

Like other integrated programs, Syii- 
Phony’s main selling point is that it lets 
you place all data—spreadsheet num- 
bers, database records, document text, 
graphic image information, and telecom- 
munieations data—in a common work- 
space. This design assumes you can enter 
all data, no matter what it is, as values in 
the columns and rows of a worksheet; the 
data **type’’ you are working with 
doesn’t get in the way of data integration. 

As a result, a text document, for ex- 
ample, can include numerical informa- 
tion obtaincd froma financial report, and 
if you modify data in one place, any other 
documents using that data will be updat- 
ed, too. 

This method of integration, which is 
based on holding everything in RAM at 
the same time, has its limitations, how- 
ever. The amount of data you can enter 
and the size of the worksheet you can 
build depend on the amount of usable 
RAM you have and how mueh memory 
the program ean make use of. 

You also constantly have to be aware 
of the cell ‘‘range’’ that a particular envi- 
ronment can use and be on the lookout 
for confliets between one environment’s 
range and that of another. Conflicts can 
occur even if you have previously set up 
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a ‘data range’’ that physically limits the 
movement of the eursor while working in 
a speeifie area. For instance, careless use 
of particular commands (such as Move 
and Erase) while you are editing text ina 


Symphony with Expanded Memory 
Symphony 1.1 with expanded-memory support will be a boon to all 
those longing to create truly enormous spreadsheets. 


document area ean overwrite or delete in- | 


formation in, say, a database area of the 
worksheet. 


Expanded memory ean overcome | 


some of these limitations but not ail of | 


them. Expanded memory’s most impor- 
tant function is to increase the amount of 
data you ean enter and the size of the 
worksheet you ean create. 

Symphony requires at least 384K 
bytes of RAM to function on the IBM 
PC, but when the program is used on a 
640K-byte system, about 440K bytes of 
RAM is shown to be occupied. This fig- 
ure theoretically leaves about 200K bytes 
for storage of worksheet data, add-in pro- 
grams (such as the Symphony spelling 
checker or the macro library manager), 
and setting sheets (forms that contain the 
settings for worksheets and windows). 


Spreadsheet 
Asimple test shows that this available 
conventional memory (that is, memory 


| 





within the 640K-byte PC limit) can be | 


used up quickly when you are doing 
spreadsheet work. Filling the worksheet 
with the integer value | generates a 
*tmemory full’’ error message when only 
89,300 celis have been filled. Filling the 
worksheet with the formula 1+1 only 
gets as far as 10,138 cells before the error 
Message appears. 


While | was checking these numbers, | 


I discovered a problem with Swaphony 
that oceurs when you completely fill the 
conventional memory with integer val- 
ues. The problem starts when the pro- 
gram detects that no space is left for add- 
ing any more integers; it returns the 
**memory full’’ message. if, however, 
you then delete some or all of the work- 
sheet contents, the error message contin- 
ues to flash on the screen. 


| bytes of expanded memory would solve 











At first, this message didn’t seem to 
be much of a problem because it was pos- 
sible to reenter large amounts of integer 
data in the same worksheet without com- 
plaints from Syuphony; clearly the code 
that handles the intemals of the active 
worksheet didn’t see any memory prob- 
lem. The trouble comes if you try toenter 
a formula, even such a simple one as 
1+1. The part of the program that com- 
putes this formula seems to do some kind 
of eheek on memory availability and 
finds, erroneously in this case, that it 
hasn't got enough memory to proceed. 
Attempts to enter spaces generate an er- 
ror message as well. 

The problem does not seem limited to 
particular worksheet entries. If you want 
to use the Window or Print commands 
from the services menu. you find that 
they are not available because the memo- 
ry error still persists. You can save and 
then retrieve the file to get around this 
problem, but it’s annoying. 

Although it might seem that 2 mega- 


this memory prohlem, it doesn’t. When 
expanded memory is available, Sympho- 
ny stores ali labels (text) and real num- 
bers (numbers containing a fraetional 
part) in expanded memory, while blanks 
and integers remain in the available por- 
tion of the 640K-byte conventional 
memory. 

When creating large worksheets, it is 
quite possible to fill up conventional 
memory with setting sheets, add-in pro- 
grams, blanks, and integers and get a 
**memory fuil’’ error message while a 
large amount of expanded memory is still 
free. 

Expanded memory is a great help, 
nonetheless. With the Above Board’s ex- 
tra 2 megabytes of memory, | was able to 
fill 74.295 cells with the formula 1+1, 
more than seven times as many cells as | 
eould fill using conventional memory 
alone. However, don’t equate more 
(Sidebar continues) 
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("Symphony with Expanded Memory” continued) 
memory with greater speed. While Sym- | 
phony operates quickly in conventional 
memory, its operations can slow down 
quite dramatically as you move closer to 
the 2-megabyte mark. Column inserts 
and deletions as well as moving large ar- | 
eas of data can take minutes. 
Word Processing 

When using Symphony's word pro- 





| the cursor is in. 

, with the expanded memory installed. I 
' before the program, whose performance 
’ with this large file, became intolerably 
, onds per line. 


| in such large documents; after | repeated- 


. call customer assistance’? message and 


cessing environment, it is unimportant 
that you are actually typing characters 
into a worksheet instead of a standard 
document format. You can use standard 
text-editing features, the only giveaway 
is a position indicator at the top of the 
screen that shows which worksheet cell 


You can create very large documents 
managed to enter a 650K-byte text file 
degraded noticeably while 1 was working 


slow. Entering text near the end of the 
file was extremely difficult because 
word-wrapping often took 20 to 30 sec- 


Be careful of too enthusiastic a use of 
the PgDn or PgUp keys to move around 


ly pressed the PgUp key in one case, 
Symphony displayed a ‘*Stack overflow: 


then promptly bombed. I lost the 650K- 
byte file in memory as a result. 


Database and Communications 
Without expanded memory, I was 

able to load a 30K-byte database file be- 

fore the ‘‘memory full’’ error message 


appeared. With expanded memory ac- 


tive, this figure jumped up to an enor- 


= aA 
Symphony, Release t.1 





Lotus Development Corp. 

55 Cambridge Parkway 

Cambridge. MA 02142 

(617) 577-8500 

List Price: $695 

Requires: 384K RAM, one disk drive. 
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| mous 1.5 megabytes—it can go larger, 


but the program really begins to slow 
down so that additions and deletions be- 
come difficult to make. Clearly, the extra 
memory gives Symphony’s database 
management capabilities a whole new 
look. Users who have never felt that 
Symphony could handle large data-stor- 
age applications might now reconsider. 

While the program’s telecommunica- 
tions environment is not directly en- 
hanced by extra memory, it is now possi- | 
ble to capture large amounts of on-line 
data to a worksheet, where it can be ' 
transformed into database records using 
one of Symphony’s menu commands. 


Summary 

If you are already a Symphony user, 
you will find that expanded memory will 
give you new freedom to roam around 
parts of the worksheet you've never seen 
before. If you’ve been thinking of buying 
Symphony, the availability of expanded 
memory might tip the scales for you. 

Generally, I found that Symphony 
worked well when it wasn’t pushed to the 
limit; it only shows some signs of stress 
when you snipe at particular aspects of 
the program code while it is managing a 
tremendous amount of data in memory. 
(Theoretically, you can use 256 columns 
and 8,192 rows, but I ran out of memory 
along time before that.) 

The point is, however, that few peo- 
ple will ever need to go that far. If you 
can get another 10 years of income pro- 
jections into a worksheet that you 
couldn't before, then you're doing fine. 
If you can create larger documents or en- 
ter many, many more records in a data- 
base, you'll be able to do your work more 
efficiently. 

By recalling and then rereleasing the 
new version, Lotus has clearly made a 
concerted effort to rid Symphony of all 
dangerous bugs. Don’t be afraid to take 
the jump up to expanded memory and 
start doing some of those fantasy work- 
sheets you have always dreamed about. 
—Robin Webster a 


Robin Webster is a contributing editor of 
PC Magazine. 
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Pushy, pushy, pushy. 


Alt 


RESIDENT. 


MOVE FROM PROGRAM TO PROGRAM WITH THE PUSH OF A KEY. 


Now you can go from application to application in a single key- 
stroke. With RESIDENT,” the product that makes different programs memory 
resident in your PC. Just name your own key to access your application. 

SAVE TIME 26 WAYS. No more waiting to change programs. Go 
from Lotus 1-2-3' to Wordstar to DOS and back again. RESIDENT gives you 
instant access to as many as 26 programs. And ends stopping, searching and 
loading diskettes during the workday. 

CUT AND PASTE. Take data (CUT) as it appears on the screen from 
any application and transfer it (PASTE) to any other application. For example, 
move columns from your spreadsheet to your word processor. 

SOMETHING . DESKTOP PROGRAMS. Desktop pro- 
grams are simply another application for RESIDENT. Included free is Utility 
Package J, which has these programs: NOTE PAD, PHONE DIALER, 
CARD FILE, BASE CONV, CALCULATOR, ASCII TABLE, COMM. 
TERM., AND MESSAGE PAD. 

AT A PRICE THAT’S NOT PUSHY. $89.95. 
RESIDENT does a lot. But it doesn't cost a lot. 

And ordering it is almost as easy as 
using it. Just push a few buttons. 


INFORMATION SOFTWARE, INC. 
2639 Wainut Hill #135 
Dallas, Texas 75229 

For more information,call 
(214) 353-2966 


pemerta TBM (PC XT AT) and (OP companbien 
PC DOS 26 or tegher one DEDD 54° dab deve 
‘Technical Not copy areweced RESIDENT requires only 12 
verhend per mrmcry remdetd applicance 
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Send this coupon with your credit card 
number (VISA, MASTERCARD), money order or check 
for $89 95 plus $5 00 for postage and handling 
in Texas, add 6% sales tax ($5 51). Outside the 
US add $10.00 (toUS Bank) for postage and han- 
ding NoC.OD please 


—-CHECK __MONEY ORDER —__VISA___MC 
CARD # EXP DATE ____ 
NAME 


COMPANY 
ADDRESS 


CITY 


STATE 


_ Nowitpays 
to think before you write. 


What goes for speaking goes for writing. Don't put 
words out until you've got your mind in gear. 

We're going to give you a way to live by that very 
prudent rule. For a limited time, when you buy 
Microsoft® Word for your IBM’ youll get with ita very 
valuable extra, free: Ready! The new memory-resident 
outlining program from the same people who invented 
ThinkTank" 

Word with Ready! saves a very thoughtful $99.95. 

If you go out to buy Ready! by itself, you'll pay 
609.05 So right OA the bat thinking ahead Will nay of 
But, there's more than mere money to motivate you. 

use together these two make precocious partners. 

Word with its sophisticated editing and formatting 
features lets you get even complex jobs done faster. 
While Ready! makes the process of thinking through 
and organizing your writing quick 
and efficient. 

And with Ready! sitting up 
there all the time in memory, 







its impressive organizational powers are just a keystroke 
away. Where you will find that an ounce of forethought 
is worth a pound of second thoughts, after thoughts, 


and I-wish-I'd-thought. 

In fact, the outline you generate in Ready! can be 
transferred instantly and in its entirety to your Wo! 
document. A solid structure upon which to hang 
your arguments. 

When it comes time to commit words to paper, 
Word will push letter quality and dot matrix printers 
to the limit. And drive laser printers to stunning feats. 
Producing at your desk manuscripts of quality not 
seen outside a printshop. 

A relationship this good can't last. 

And it won't. This whole deal will be history after 
February 28, 1986. After which you will have to 
purchase the perfect couple separately. And more 
expensively. 

A fate you can avoid by seeing your Microsoft dealer 
now. While you still have that thought organized. 


Microsoft 


- _ The High Performance Software™ 


For the name of your 
nearest Microsoft dealer, 
call (800) 426-9400. In 
Washington State and 
Alaska, (206) 828-8088. 


(416) 673-7638. 


This offer is available only un the 
USA, its cerritories, and in Canada. 


Mictosoft ms a registered trademark 
Performance 


SOFTWARE ¢ JEFFREY ROTHFEDER 





Is There - 


igent 


Lite inthe 


PC? 


Intell 





Although manufacturers 


of new programs say their soft- 

ware exhibits artificial intelli- 

gence, nothing yet released for the 
PC truly lives up to that claim. But 
breakthroughs in Al research suggest 
that intelligent computers are possible. 


he wildcatter was nonplussed. 

The computer in front of him 

seemed to have been surveying 

and tracking oi] exploration in 
these difficult parts for years. He typed in 
another request far more complicated than 
any he had yet given the machine: 

“Show me a map of ail the tight wells 
drilled before May 1, 1980, but since May 
1, 1970, by Texaco that show oil deeper 
than 2.000 feet, are themselves deeper 
than 5,000 feet. and are now operated by 
Shell.”* 

No more than 10 seconds later a de- 
tailed map of the region, pinpointing with 
blinking yellow lights the specified tight- 

| well outposts, appeared on the screen. 

If the computer were a person, it would 

(eee! intelligent—and rightly so—for 
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its prodigious performance in these back 
hills, where mineral exploration expertise 
is at a premium. But crediting a computer 
with possessing intelligence requires a sig- 
nificant leap of faith. Most people would 
agree that before a computer deserves such 
a designation, it should ear its spurs by 
exhibiting far more cognitive skill than that 
required to quickly produce a group of 
landscape maps. 


Brute Force 

Actually, the Explorer, as the wildeat- 
ter’s mineral-wise computer is known, is 
about as smart as a warehouse. It is an ex- 
ample of *'brute-force’’ programming, 
which by cramming all the information 
needed to reach a solution into a comput- 
er’s memory allows the computer to ap- 






pear to think for itself by speedily search- 
ing through this data. In Explorer's case, a 
set grammatical path is programmed into 
the computer that enables it to understand 
the structure of all sentences: this path is 
similar to old-fashioned sentence diagram- 
ming. After a request is typed in, the com- 
puter searches for key words—ohjects and 
subjects—in a sentence and attaches them 
to loose verbs, It then reaches into its dic- 
uionary of words it will probably encounter 
and, by finding the words’ definitions and 
usages, constructs the meaning of the sen- 
tence. 

This is a useful approach as long as no 
sentence employs a word in a fashion that 
the computer's dictionary is not equipped 
to handle. For instance. if the wildcatter 
asked the computer, ‘Show me a map of 
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all the tight wells drilled before the open- 
ing of the longest running Broadway 
show,”’ Explorer would be unable to react: 
It knows ‘‘show”’ as a verb, not as a noun. 
For the brute-force diagramming method 
to work in all instances, bigger and bigger 
dictionaries would constantly have to be 
devised, a task that would both tax the 
memory of the computer and slow it down 
considerably. Moreover, even if a comput- 
er included an immense number of words 
in its dictionary, it would still be nothing 
more than adumb machine with a huge da- 
tabase, unable to build its own language 
understanding. 

While Explorer is a mainframe, its limi- 
tations are precisely the same as those that 
plague the new generation of ‘software 


with artificial intelligence’’ for the IBM | 


PC. These MS-DOS-based intelligent da- 
tabase managers, smart word processors, 
and expert systems fail to display any char- 
acteristics of cognition. They are merely 
stolid, brute-force computer programs that 
rummage through piles of data and thou- 
sands of captive facts in trial-and-error 


style. They retain those facts that help | 
solve the problem; they discard those that | 


are irrelevant. Finally such programs reach 
aconclusion or a solution based on the best 
information they have. 


Logic-Line 

Consider Logic-Line Series 1, from 
Clarity Software (Chesterland, Ohio). 
This sophisticated database manager per- 


haps comes closer to achieving its lofty | 


aims than most other PC programs that 


claim to possess intelligence. Like a well- | 


trained librarian or research assistant, it 
sifts through data and retrieves the most 
obscure and, at first blush, unrelated refer- 


ences using complicated parameters that | 
you provide. For instance, when searching | 


Patrick Henry’s *‘Give me liberty or give 
me death’’ speech with the question, 
**What do you think about war?” Logic- 
Line retrieved two quite different state- 
ments. First, it found the obvious state- 
ment: 

‘*The war is inevitable—let it come! I 
repeat it, sir, let it come.”’ 

But Logic-Line also retrieved a state- 
ment that bears a more abstract connection 
to the question: 

“I hope it will-not be thought disre- 


spectful to those gentlemen if, entertaining 
as I do opinions of a character very oppo- 
site theirs, I shall speak forth my senti- 
ments freely and without reserve. ’’ 

Its ability to find two such diverse refer- 
ences in the Patrick Henry speech make 
Logic-Line appear intelligent. Skillfully, it 
is able to locate related information in text 
files that is well beyond the literal scope of 
the user’s request. However, Logic-Line 


To envision the process 
that an Al program 
employs, think of 
someone late for a 
formal party rummaging 
through a drawer for the 
one black bow tie there, 
tossing out pieces of 
clothing helter-skelter. 


achieves its appearance of intelligence by a 
series of ingenious programming tricks. 


Essentially, the program connects text | 


references to search requests by first dis- 
carding the so-called noise words con- 


' tained in each (the unimportant bridge 


words like what, do, is, and) and then 


looking for patterns among the key words | 


in the search request (those words remain- 
ing after the noise words are tossed out) 
and the key words in the text files. To do 
this, Logic-Line tags each key word in both 
the search request and the text files with a 
numerical code. When these numerical 
codes match, it retrieves an excerpt from 
the database. During a search, Logic-Line 
performs a mathematical computation, not 
a symbolic one. Like Explorer, it is com- 
pletely ignorant of the context of the words 
in the user’s request and the text file; it is 
only aware of their pattern. 

Sometimes, as its familiarity with the 
text file increases, Logic-Line reassigns 
these numerical codes so that the words 
can be taken less literally—a significant 
accomplishment for software. This tech- 
nique enabled it to identify the second Pat- 
rick Henry statement as concerning his 
feelings about war. But even when it does 
such a numerical tagging shift, Logic-Line 








is still doing pure pattern matching, not 
contextual matching. 

Logic-Line is a paradigm of artificial in- 
telligence software for the PC. While, ad- 
mittedly, it is head and shoulders above 
many of its competitors, like the others it 
still relies only on brute-force computation 
to perform its tasks. 

To envision in human terms the process 
that a so-called Al program for the PC em- 
ploys, think of someone late for a formal 
dinner party rummaging anxiously and 
hastily through a drawer for the one black 
bow tie (relevant data) there, tossing out 
odd pieces of clothing (irrelevant data) hel- 
ter-skelter. The trouble with this method of 
retrieval is that acomplex problem can bog 
down even the fastest piece of hardware or 
software in its own imposing architecture. 
If the human brain, which operates so 
much more slowly than a computer, func- 
tioned in this formalized ‘tread every- 
thing’’ fashion, the movement of life 
would be reduced to a paralyzing snail's 


pace. 


What’s the Difference? 

If Logic-Line and its likes don’t really 
possess true intelligence, does it matter? 
Some software developers feel that the 
continuing debate on whether these pro- 
grams have cognitive skills or not is of lit- 
tle interest to users. 

“If the purpose of my program is to get 
the train there at 10 0’clock, then that is all 
1 am interested in achieving by any means 
or method,"’ says Michael Pincus, one of 
the creators of Logic-Line. ‘1 don’t really 
care how the program works as long as it 
does work, does something useful, and 
fulfills its stated purpose. What we are try- 
ing to do is parallel human thought pro- 
cesses on the computer, not synthesize 
them.” 

Other software designers add that intel- 
ligence is such an elusive concept that it is 
of little concern whether artificially intelli- 
gent PC software actually has cognitive 
abilities or not. More importantly, they say 
researchers should judge computer intelli- 
gence according to different criteria than 
those used to recognize human intelli- 
gence. 

By claiming that their programs are ex- 
amples of artificially intelligent software, 
however, the developers of Logic-Line and 
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SAVE OVER 30% ON OUR GIFT PACKS! 


60-DAY MONEY-BACK GUARANTEE 


How Borland’s Three New Holiday 
Packs Will Fill Your Stocking Without 
Emptying Your Piggybank. 





































Three special packs with dazzling discounts that will help get 
you into a Holiday mood. You can get some of Turbo, most of 
Turbo, or all of Turbo—including the two newest 
members of the Turbo family, Turbo GameWorks™ and 
Turbo Editor Toolbox™ You also get our unmatched 60- 
day money-back guarantee, quality products 
that aren't copy-protected. 


Our new Turbo GameWorks offers games you can play and replay 
without Turbo Pascal or revise and rewrite with Turbo 
Pascal 3.0. We give you the source code, the 
manual, the diskettes and the competi- 
tive edge. Chess, Bridge and Go-Moku. 
State-of-the-art games that let you be play- 
et, referee, and rules committee all at once 
because you have the Turbo Pascal source 

code Leam exactly how the games are 
made—so you can go off and make your 
awn. And Turbo GameWorks is the only quality 


You get the two exciting new members of the 

‘Turbo Pascal family, 

© TURBO GAMEWORKS, Chess, Bridge, and Go- 
Moku, complete with source code and a 200- 


page manual, game you can buy that ts not copy-protected. 
© TURBO EDITOR TOOLBOX, all the building Sold separately, onty $69.95. (Just $47.50 if you 

blocks to make your own editors and word buy the Turbo New Pack.) 

processors, complete with source code and a 5 nITO 


200-page manual. “ 
URBO HOLIDAY PACK 125.00 ‘9 77 Build your own word processor—for only $69.95! 
You get all three of the Turbo family classics ; You get ready-to-compile source code, a full- 
for only $125 00 (about 3 30% discount). Turbo featured word processor that looks and acts like 
Pascal 3.0 and Turbo Tutor and Turbo Data- WordStar™ and a 200-page manual that tells you 
Base Toolbox—all for just $125 00 how to integrate the editor procedures and functions 
© TURBO PASCAL combines the fastest Pascal into your programs. With Turbo Editor Toolbox you 
compiler with an integrated develop- can have the best of all word processors. You can make 
Ment environment, WordStar behave like Multi-Mate. Support windows 
© TURBO TUTOR teaches you step-by-step just like Micrasoht’s Word. And do it as fast as 
how to use Turbo Pascal with commented WordPerfect does it. Incorporate your new 
source code for all program examples on diskette, “hybrids into your programs to achieve incredible 
© TURBO DATABASE TOOLBOX offers three problem- control and power Sold separately, only $69 95. 
solving modules for your Turbo Pascal programs: Turbo (if you buy the Turbo New Pack, the price drops to 
Access, Turbo Sort, and GINST, which generates a ready- just $47.50.) 
to-run installation program that lets you forget about 
adapting your software to specific terminals, 





This is it—the whole thing, the entire Turbo family 
including its two newest members. You get. 


© Turbo Pascal © Turbo Graphix Toolbox 
© Turbo Tutor ay @ Turbo DataBase Toolbox 
ou cans Tur ib 


and you pay only $245 00 for all suxt Which means that 
you're getting everything at only about $40 a piece, Quite 
a holiday deal. (And if you already own one or several 
members of the Turbo family, be creative—nothing can 
stop you from buying the Jumbo Pack, picking out the 
ones you already have and giving the rest as holiday 
gifts to family and friends. At these prices you can afford 
to give to others and to yourself.) Speaking of Holidays, 
this offer lasts until March 31, 1986 (At Borland, we 
Bike to make the Holidays last.) 


CIRCLE 150 ON READER SERVICE CARD 


INTERNATIONAL 
4585 Scotts Valley Drive, Scotts Valley CA 95066 


Phone (408) 438-8400 Telex 172373 ; 


crore Creat Card Expo 
Card 8 


Copynght 1985 Boriand internationai 81-1017 


Turbo Pascal and Turbo Tune are regwuered trademarks and Turbo DataBase 
ecient Gare ee piel pelle ‘Turbo GamieWorks, 


ARTIFICIAL INTELLIGENCE 


similar packages are perpetuating a basic 
confusion about the definition of Al that 
has hampered the progress of this field 
practically since its inception. 

Attificial intelligence as a discipline 
first went public in 1956 at a Dartmouth 
University conference after 10 years of rel- 
ative obscurity. This research had, from 
the start, one basic goal: to make comput- 
ers and software that in broad ways think, 


understand language, and possess vision. 
Unfortunately, that goal was side- 
tracked by the Dartmouth conference’s 
showstopper: the Logic Theory Machine. 
This computer did one thing well: It was 
able to prove the geometric theorems set 
forth in Whitehead and Russell’s master- 
work, Principia Mathematica. Moreover, 
it did so more quickly than most mathema- 
ticians—and in at least two cases, its solu- 


Natural-Language Research 
Embedded “scripts” of predictable 
word meanings may be the key to true language 
understanding for computers. 


he effort to teach computers to un- 

derstand languages as they are spo- 
ken by people, despite all their conceptu- 
al nuances, is an important area in Al 
research. The major force behind this ef- 
fort is Roger Schank, the dean of the 
computer science department at Yale 
University. 

Schank and his 30 or so colleagues at 
the school feel that the key to language 
recognition in humans—and, thus, in 
computers—is what they call a script. A 
script, according to Schank, is a standard 
sequence of events that is repeated fre- 
quently enough for people to remember it 
as a related whole, as one would recall 
the story line of a play. Put another way, 
a script is essentially a human memory 
compartment in which people store pre- 
dictable day-to-day scenarios. We un- 
consciously retrieve the relevant script, 
Schank says, each time we attempt to un- 
derstand a spoken or written word. 

Whether people are as reliant on 
scripts to understand language as Schank 
claims is debatable, but it is inarguable 
that applying this one notion to comput- 
ers has already produced programs able 
to assimilate and explain statements en- 
tirely new to them, and, more important- 
ly, remember and feam from their de- 
duced meanings for future use. 

For instance, Schank’s group pro- 
grammed one computer at Yale with a 
very basic script about terrorism. At first 
it knew no more than a reasonably curi- 
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ous teenager would glean from a simple 
awareness of the world, but it augmented 
its knowledge of the subject, unprompt- 
ed, by reading UPI reports out of such 
hot spots as Northern Ireland and the 
Middle East. After reading only about 20 
accounts of terrorist actions around the 
world, it was given the following short 
news wire lead: 


BELFAST—A disgruntled Catholic 
gunman shot and killed a part-time po- 
liceman at a soccer match and escaped 
through the crowd to a waiting get- 
away car. 


Asked to explain this report, the com- 
puter responded: ‘*A member of the 
IRA, allied to the Catholic cause, at- 
tacked a member of the establishment, a 
policeman, killing him.”” Because of its 
embedded script and what it learned 
since receiving the terrorism script, the 
computer was able to accurately describe 
what had occurred in Belfast, despite the 
fact that the news text never mentions the 
IRA nor identifies whether the policeman 
represented the pro-British establish- 
ment. 

This accomplishment points in a sig- 
nificant direction that artificial intelli- 
gence researchers can follow in teaching 
machines to understand language in its 
fullest form and not just as numerical, 
computer-originated pattems. 

—Jeftrey Rothfeder 














tions were far more efficient and more cre- 
ative than those reached by its human 
counterparts. 

But the Logic Theory Machine was not 
intelligent; it was nothing more than the 
most prodigious data manipulator yet cre- 
ated. It had only high-level, preset, and 
limited pathways of reasoning, based on 
high-level, preset information about math- 
ematical theorems. The machine was in- 
flexible and could not adjust to more mun- 
dane problems, as true intelligence can. 

Nevertheless, because of its remarkable 
output as an advanced mathematician, the 
Logic Theory Machine made a big impres- 
sion. As Herbert Simon, a Nobel Prize 
winner who, with Alan Newell, created 
the Logic Theory Machine, put it soon af- 


| ter the Dartmouth conclave: ‘‘There are 


now in the world machines that think, that 


| leam, and that create.”” 


Simon’s statement and his computer 
were such an impressive promotional pitch 
for artificial intelligence that researchers in 
1956 embraced them with open arms. And 
in their eagerness to rally behind the Logic 
Theory Machine, they never looked be- 
hind its curtain to uncover the program- 
ming legerdemain. 

The sad fact is, however, that this one 
computer program set back the discipline 
by as many as 20 years. For as exaggerated 
word of its abilities spread throughout the 
fledgling Al community, imitators prolif- 
erated. Attempts to design new models of 
the mind were shelved. Instead, creating 
machines that worked like the Logic The- 
ory Machine, based on the same bnute- 
force programming and data manipulation 
methods, took up almost everyone's time 
throughout the 1950s and 1960s. 

Ultimately, the Logic Theory Ma- 
chine and its imitators ran their course. 
The emphasis in the discipline has changed 
so that now most of the researchers are far 


| more interested in understanding specific, 


human mental processes and in modeling 
them on a computer. The breakthroughs 
emerging from the Al field come from re- 
search in expert systems, natural lan- 
guage, and robotic vision (see accompany- 
ing sidebars). 


The Real Thing 
Despite any statements to the contrary, 
Al researchers have found that intelligence 
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Borland Introduces Reflex, 
The Greatest Analytical Tool 
Since The Couch 


INTRODUCING REFLEX, THE ANALYST. 
If you use Lotus 1-2.3™, dBASE® or PFS 
File™, you need Reflex™—because it's a 
totally new way to look at your data. It 
shows you pattems, relationships and 
interrelationships you didn't know were 
there, because they were hidden in data 
and numbers. 

Reflex is the first database that separates 
the wees from the forest. The first database 
that understands that what you see 
depends on how you look at it. 


The first database that probes 
relationships—then shows them to you in 
various hic forms—scatter, line, bar, 
stacked bar and pie charts. 

The first database to break the bonds of 
traditional DBMS (Data Base Management 
Systems) and give a dramatic visual tum to 
data analysis. 

Reflex makes graphic leaps far beyond 1-2: 3. 
With Reflex, when you look, you see. 





HOW THE CRITICS REACT TO REFLEX | 


“The next generation of sofware has officially arctved. 

Peter Morton, PC Week 
Reflex is one of the mast powerful datahase programs on 
the market, its multiple views, interactive windows and 
aphics, great report writer, pull-down menus and cross 
tahulanan make this one of the best programs we have seen. 
in a Jong time The program is easy to use and not 
intimidating to the novice. Reflex not only handles the 
veua! database finetions such as sorting and searching, bt 
alo “what-if and statistical analysis. it can create 
interactive graphics with the graphics module. The separate 
feport module is one of the best we've ever seen."” 

Mere Stern, inteWorld 
“What you see, then, is an iinteresting hybrid of a datahase 
and 2 spreadsheet that is idea! for analyzing tabular data 

Adam 8. Greso, infoWorld 

“More flexible than spreadsheets, this easy-to-use database 
analysis package presen information wich view! 
clarity. Reflex is for you. The flexibility of switching 
between different views of the data lets you soe 



























The type of analysis to uncover such a foible is awkward to 
do on a spreadsheet, yet it may mesn the difference 
between success and failure in 2 competitive situation. 


tra H. Krokow, Bosioess Compoter Systems 





INTERNATIONAL 


4585 Scott Valley Drtve, Scotts Valley CA 95066 
Phene (408) 458-8400 Telex 172373 


REFLEX OPENS MULTIPLE WINDOWS 
WITH NEW VIEWS AND GRAPHIC 
INSIGHTS. 


You use Reflex’s Form View to build your 
database; the List View lets you put data in 
tabular List form; the Graph View gives you 
instant interactive graphic representations; 
the CrossTab View gives you amazing 
“cross-referenced” pictures of the links and 
relationships hidden in your data. Report 
View allows you to import and export data 
to and from Reflex, 1-2-3, dBASE, PFS File 
and other applications and prints out 
information in the formats you want. In 
fact, Report View is probably the best 1-2-3 
feport generator you can buy today. It’s 
also the cheapest—and you're getting all 
the other features free. 

The commands for all five Views are 
consistent—so you're not stuck leaming 
five different ways to get something done. 
And because Reflex uses advanced 
windowing techniques, you can see several 
views on the screen at the same time— 
without having to switch back and forth. 
You get the picture—and the pictures—all 
at once—if that’s the way you want to look 
at things. 

Modify a number and all your Views—List, 
Form and Graph—are immediately 
updated, on-screen. Changing a number 
changes the picture—which is mighty 
handy when you're analyzing (let's say) 
sales figures by salesperson; or you're in 
“What If?" country asking yourseif “What if 
we could add 2.5% in January sales?" 
“Show me.” 


“Give me the picture.” "Show me what 
happens when we shift 11% of Nebraska's 
inventory to the new store in Hawaii.” 
“Show me how many Gizmo 28's we have 
in every store in every state as of midnight 
last night and what happens to our East 
Coast stocks if the shipping strike lasts 
more than a week.” “Show me.” 

So Reflex shows you. Instant answers. 
Instant pictures. Instant analysis. Instant 
understanding. 

HOW IN THE WORLD CAN BORLAND SELL 
A PHENOMENAL PRODUCT LIKE REFLEX 
FOR DNLY $99.95? 


At $495.00, Analytica's original price, Reflex 
was a bargain. Acclaimed by critics and 
praised by users, Reflex also got our 
attention at Borland International. We were 
so impressed by Reflex that we bought the 
company! 

To celebrate that, we're making business 
software history by offering Reflex—FOR A 
LIMITED TIME—for ONLY $99.95! (Offer 
good through March 31, 1986). 

That's $395.05 off the original prce— 
which is a pretry good return on your toll- 
free phone call. 

We think Reflex should be an “automatic 
product,” a “standard” that every PC owner 
should own. That's why we priced it at 
$99.95. Naturally we've added our 60-day 
money-back guarantee and Borland’s 
Reflex is not copy: protected. 










ARTIFICIAL INTELLIGENCE 


is not a nebulous concept that conveniently 
varies with the person explaining it. Intelli- 
gence has a very simple definition. It is the 
ability to learn or understand from experi- 
ence and to respond succesfully to a new 
situation; it can make judgments, associate 
relevant information and synthesize new 
knowledge from such associations, and | 
reach wholly unique and accurate conclu- 
sions for a given situation. At this point, no 
PC software program can rightly claim to 
live up to even a part of that definition. 

Users of PC artificial intelligence soft- 
ware have yet to see the real thing. Neither | 
have most mini and mainframe users, for 
that matter. However, artificial intelli- | 
gence researchers at universities all over 
the country, who have been feverishly at- | 
tempting to bridge the chasm between hu- | 
man intelligence and machine intelli- 
gence, now have impressive successes 
under their belts. 

Researchers have developed computers 
that can understand complete sentences, 
despite fractured syntax and structure, and 
even form their own definitions for new 
words in those sentences. Other computers 
are beginning to visually recognize objects 
even if they are nearly obscured by other 
objects. New expert systems can juggle 
several hypotheses and subjects at once— 
the way humans do—and then offer con- 
clusions and judgments based on a cosmo- 
politan understanding of the real world. 


will. besides computing the figures, sug- 
gest partial and best-case scenarios and 
strategies by sifting through its extensive 
knowledge of, say, business plans, merg- 
ers, and product life-cycles and creatively 
associating this stored information with the 
new statistical data. 

®@ Word processors that construct cor- 
respondence from your bare-bones 
thoughts. These programs will also correct 
misspellings and mistakes of fact as you 
write, and alert you. A notation on the 
screen might say: *“The capital of Ilinois is 
not Chicago but Springfield. Do you want 
to have this error changed in the copy?” 









| Harte systems have grabbed the most 
publicity of all artificial intelligence 
achievements and for good reason: They 
are working well over a broad range of 
difficult tasks. These programs, which 
capture the knowledge and reasoning of. 
human experts, are used to aid in diesel- 
engine repair, others troubleshoot tele- 
phone-line failures; and still others delve 
into such complex areas as interpreting 





There are even computers able to leam 
new skills or master new topics by using 


analogies to compare them to those they al- 


ready understand. 
As these breakthroughs in hardware 


and software design suggest, Al is a disci- | 


pline with an important agenda. When arti- 
ficial intelligence is perfected in the re- 
search labs and then migrates down to the 
microcomputer, PC users will be able to 
talk to their computers on human terms, 


using English commands with a free- | 


wheeling structure and obtain computer 
advice and aid that are truly unique—not 
based on a preset line of reasoning. The Al 
programs on the horizon for the PC— 
based on today’s most advanced research, 
include: 

®@ Database managers and spreadsheets 
that present a range of answers to any one 
request. For instance, while it helps you to - 
build a 5-year business plan, the software 
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human pulmonary-function test results 
and analyzing chemical molecular struc- 
tures, 

But while all of these programs exhib- 
it certain clear signs of intelligence— 
they can make judgments, associate rele- 
vant information and create new knowl- 
edge from them, and reach unique and 
accurate conclusions for each situation— 
they are limited in scope. The term intel- 
ligence implies the ability to understand 
beyond narrow boundaries; these expert 
systems are simply unable to leap beyond 
the constraints of their disciplines. 

For instance, one of the oldest expert 
systems, Mycin, diagnoses and recom- 
mends drug treatments for blood and 
meningitis infections. On the one hand, 
Mycin is impressive: To test its abilities, 
a group of its findings were submitted to 
medical experts in its field for evaluation; 


Expert-Systems Research 
Al researchers are devising ways to 
bypass the need for IF-THEN rules in an effort 
to make today's expert systems more intelligent. 


© Software without complicated, con- 
fusing manuals. These programs, by ask- 
ing you questions and remembering your 
progress, will automatically turn off 
menus when you have learned less cum- 
bersome command structures and guide 
you on-screen through program shortcuts 
that you seem to be avoiding, forgetting, 
or not understanding. 


PC Software 

If today’s self-proclaimed PC Al pro- 
grams are not yet the genuine item, how 
valuable are they? By and large, they are 
extremely important links in the chain of 


in 90 percent of the cases a majority of 


the judges said that the program's deci- -. . : 


sions were the same as or better than the 
decisions they would have made. But on 
the other hand, Mycin lacks even the 

““As we got to know Mycin well, we 
realized that there was a huge amount the 
system simply did not know,”’ says Dr. 
Edward Shortliffe, one of Mycin’s de- 


signers and currently an assistant profes- 


sor of medicine and computer science at 
Stanford University. ‘‘Mycin knew 
about blood bacteria and meningitis bac- 
teria, but it was hardly an infectious-dis- 
ease expert. It knew nothing about pneu- 
monia, urinary tract infections, brain 
abscesses, and many other important in- 
fectious diseases. It would be risky to use 
as a consultation system and to tell hospi- 
tals, ‘Here’s an infectious-disease con- 
sultation system, but use it only in the 
case of bacteremia or meningitis.’ To this 
day, people are experimenting with the 
system and trying to run cases of venereal 
disease through it. Of course, it always 
fails." } 
Mycin is restricted by its program- 
ming. Although it goes well beyond 
brute-force methods and can literally de- 
velop new knowledge by creatively asso- 
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software evolution. Most of them are well 
programmed and innovative and incorpo- 
rate enough enhancements over traditional 
software to permit their developers to label 
them unabashedly as Al, however incor- 
rectly. Besides Logic-Line, at least adozen 
other programs fit into the same genre of 
well-designed pretenders to the Al throne. 
Management Edge from Human Edge 
Software Corp. (Palo Alto, Califomia) is a 
business adviser system that attempts, 
through interactive dialogue, to help man- 
agers improve their performance and raise 
productivity. To truly merit the title ‘‘intel- 
ligent program,””’ however, it would have 


to possess several important characteris- | 


tics, like those of a human adviser: the 
ability to lear from experience as it inter- 
acts with a variety of users, so it can give 
flexible advice; the ability to understand 
and respond to answers more complex 
than yes and no; and the ability to give 
unique advice to each user that considers 
how well that user has been able to imple- 
ment earlier advice. Its brute-force pro- 
gramming methods do not permit Man- 
agement Edge to fulfill any of these 
criteria. 

SAVVY PC from Excalibur Technol- 
Ogies (Albuquerque, New Mexico) and 





ciating data in its memory, the IF-THEN 
rules that make up its architecture weak- 
en it and limit its freedom. IF-THEN 
rules are simply unable to convey the vast 
possibilities that lie in each piece of infor- 
mation. For instance, if you were creat- 
ing an expert system to predict the weath- 
er, one of the rules that you would 
probably write would be 


IF 

cumulonimbus clouds are present, and 
the humidity is 75 percent or higher. 
and the sky is a dark gray, 

THEN 

there is a strong certainty (.8) that it 
will rain within | hour. 


While this nule is useful and accurate 
most of the time, there is an error of 
omission that is not immediately obvious 
but could be critical if this expert system 
is to predict the weather. Even if all the 
antecedents are found to be correct. a so- 
lar eclipse, not a rain storm, may be ensu- 
ing. A human weather expert would 
know that an eclipse is an uncommon but 
hot impossible occurrence. The expert 
system, on the other hand, tied inexora- 
bly to its limited rules, cannot fathom 
such an event. Moreover, if the possibili- 
ty of an eclipse is programmed into the 
eXpert system, its complex of rules 
would become unwieldy—and slow. 

To skirt the limits of expert systems, a 
growing number of research projects are 
attempting to bypass the IF-THEN rule 
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structure and enable these programs to 
juggle more information efficiently. One 
of the most impressive of these research 
projects is that of Dr. James Reggia. a 
neurologist at the University of Maryland 
Hospital in Baltimore. Reggia found that 
people reach conclusions after juggling 
interim hypotheses and probing their va- 
lidity long enough to prove one or more 
of them correct. Unlike traditional expert 
systems, which consider information se- 
nally, piece by piece, people think in 
parallel by considering a group of possi- 
ble conclusions at once, Reggia says. 

To get closer to this simultaneous in- 
formation processing in an expert sys- 
tem—something that, by necessity, de- 
mands that the software be able to 
juxtapose and assess knowledge from a 
variety of areas—Reggia is building soft- 
ware that uses what might be called 
“thought frames”” instead of IF-THEN 
rules, Each thought frame is like a minia- 
ture traditional expert system and, thus, 
each frame can reach conclusions on its 
own from within a limited sphere of in- 
formation. These conclusions are then 
matched up against the judgments 
reached by the other thought frames in 
the software, and eventually one or more 
wins out for its clearness of purpose. 

Reggia’s new expert system is just 
one of many on the drawing boards. 
They point to an entirely new generation 
of expert systems divorced from the tra- 
ditional weaknesses and limitations of 
IF-THEN rules.—Jeffrey Rothfeder 





Q&A from Symantec (Cupertino, Califor- 
nia) are similar to Logic-Line and suffer 
from the same core problems, which keep 
them from passing for intelligent software. 
Their natural-language interfaces are sim- 
ply too strongly based on pattern recogni- 
tion to represent true cognition. 

Placing expert-system software shells, 
such as Xi from Expertech Ltd. (London, 
England) and Expert Ease from Human 
Edge Software, in the category of artificial 
intelligence is perhaps the most egregious 
error to emerge from the confusion about 
the definition of Al. These programs have 
a long way to travel before they can be 
considered sophisticated expert-systems 
designers. 

To design a truly intelligent expert sys- 
tem requires many years of ‘‘knowledge 
engineering,”’ the process of dragging in- 


| formation, knowledge, and rules of thumb 
| out of an expert in a particular field and 


building a program out of it. And after the 
knowledge engineering is done, designers 
spend an equal amount of time tinkering 
with the information, making sure that it is 
pure, that it is not contradictory, and that it 
results in effective advice. The current 
crop of PC-based expert-systems shells 
are, for the most part, able to handle only 
the most basic elements of knowledge: 
statements like, *‘If the account is 90 days 
past due, then mail out a reminder notice.”” 
They can’t approach the complex knowl- 
edge synthesis that large-scale intelligent 
expert systems attain. And these PC ex- 
pert-system shells have none of the mas- 
sive knowledge-purity, error-checking 
features necessary for a true expert-system 
builder. 


Outer Flaws 

All of these PC ‘‘artificial intelligence”® 
programs are capable and useful as far as 
they go. But in addition to their internal, 
brute-force programming flaws—often 
hidden from the user—each also suffers 
from one or more chronic extemal defi- 
ciencies that immediately unmask them as 
mere AI masqueraders. 

For one, too much of these programs’ 
documentation is complicated and diffuse 
enough to make you think frustrating man- 
uals like WordStar’s a dream. Al, by defi- 
nition, is supposed to make hardware and 
software more human and understandable, 
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not more complex and machinelike. Take, 
for example, this excerpt from the manual 
of a database manager with a natural-lan- 
guage interface: 

**You have your choice of three kinds 
of searches. (1) The first kind is a simple 
word search and data retrieval. (2) The 
second kind is an intelligent associative el- 
ement search of which there are three 
types: convergent, divergent, or all-asso- 
ciative. (3) The third type is an a priori (or 
given word set) type cross search where 
questions, sentences, paragraphs, lists, or 
any type of natural-language structure can 
be used to cross-interrogate a file or group 
of files."° 

If this program is supposed to under- 


stand natural language, why isn’t its man- 
ual written in plain English? 

Expert systems or adviser software are 
the worst example of a second common 
deficiency. These programs, which offer 
advice on issues from negotiations and 
management to how to keep fit, are often 
little more than set-in-concrete statistical 
tables presented in a palatable and interest- 
ing form. Most of this software is builton a 
rigid *‘test’’ structure: for example, a psy- 
chological program might present you 
with a questionnaire that determines 
whether you are extroverted, introverted, 
or neither. All the program's later respons- 
es and advice would be based on that sim- 
Plistic categorization of your much more 


complicated personality. Such a program 
leaves little room for the gray areas of real 
life. True intelligence must be flexible. 
When true artificial intelligence finally 
arrives on the PC, it should simplify tradi- 
tional applications. not make them more 
cumbersome. Many of today’s **Al’’ pro- 
grams actually do the opposite. For in- 
stance, the manufacturer of a recently re- 
leased word processor claims it’s 
intelligent because it "thinks ahead of you 
as you type."’ If you start a sentence with 
the letter 7, a menu of words—the, their, 
they, and so on—appears on the screen. If 
you find the word you are going to write in 
the menu. you type a corresponding num- 
ber and your chosen word appears at the 


Robotic Vision Research 


Teaching a robot's computer brain to recognize entire objects from seeing only 
a part may enable these machines to leave the Al lab for the factory. 


leaching computers to see is one of 
the most difficult items on the artifi- 


cal intelligence agenda. Unlike language 
understanding or decision making, vi- 
sion requires an exacting cooperation 
with the external world. 

Machine vision has reached the point 


where robots can consistently ize 
two-dimensional, black-and-white ob- 
jects, but only if they are completely un- 
obscured by neighboring objects and 
contrast sharply with their backgrounds. 
Unfortunately, to achieve this ability, the 
computer has had to use the brute-force 
method of data retrieval. The computer 
takes a picture of an object with a video 
camera, digitizes it, and then compares it 
with the digital coding given to the ob- 
jects in its memory. When a picture 
matches its memory of the picture, the 
computer identifies the object. 

The problem with using this method 
to make computers see is three-fold: 
Searching through all the pictures in its 
memory is a time-consuming process, 
especially as the computer's dictionary 
of objects grows; the objects the comput- 
er is viewing may be stacked at different 
angles and the computer’s memory mod- 
els have to be prepared for each angle; 


and if an object is at all obscured, the vid- . 


eo camera is unable to take a full-blown 
picture of it and the computer will not ad- 
equately match the video picture against 
its memory models. 

As one machine vision researcher put 
it: ‘‘The system doesn’t work if a robot 
takes a half-hour to decide whether it is 
going to crash into a wail in the next 30° 
seconds or perhaps is so confused that it 
never makes a decision at all. Brute-force 
calculation is simply inadequate for visu- 
al processing in real time.”” 

One of the most important machine 
vision projects currently under way is the 
Local Feature Focus program led by 
Robert Bolles and Ronald Cain at the 
Stanford Research Institute’s Artificial 
Intelligence Center in Palo Alto, Califor- 
nia. Bolles and Cain designed their Local 
Feature Focus for computer vision after 
investigating how people see. 

**How does a person find a can opener 
in a drawer of kitchen utensils?”’ Bolles 
asks. ‘If itis partially obscured by other 
objects, as it probably is, they recognize 
one of its local and distinctive features, 
such as a slightly curled, pointed piece of 
sheet metal, and then use it to hypothe- 
size the position and orientation of the 
whole object. When I was a kid, I could 
identify a '57 Chevy by its taillight. That 


one individual feature told me a lot about 
the whole object. Somebody could have 
bolted the wrong taillight onto a '58 
Chevy, but over 99 percent of the time I 
was right.”” 

Following this line of reasoning about 
vision—that is, that individual features 
of an object give us shorthand clues to the 
identity of the whole object—Bolles and 
Cain have developed a computer with 
video eyes that home in on certain dis- 
tinct features of an object rather than at- 
tempting to identify the entire image at 
first whack. Once the computer recog- 
nizes key features of an object, the theory 
goes, it can use that knowledge to identi- 
fy the entire object. 

Other computer vision research pro- 
jects go well beyond in scope what 
Bolles and Cain are doing at SRI, but up 
to now none have been as successful in 
producing tangible results. The Local 
Feature Focus computer can identify car 
parts that are severely obscured by other 
objects, though it may take it 5 to 10 min- 
utes to accomplish this. But this slow 
speed should improve soon. Bolles and 
Cain expect to see their computer, or oth- 
ers on the drawing boards like it, in in- 
dustrial and factory settings in the near 
future.—Jeffrey Rothfeder 
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NEW FROM BORLAND! 





Borland introduces Turbo Lightning” 
the fastest, most amazing 
information system since your brain 


You can now find out everything in e fiash. 
‘With instant access to electronic versions of the 83,000 word 
Turbo Lightming™ Random House® Speller & Word List, the 
50,000-word Turbo Lightning Random House Thesaurus™ 
and the soon-to-be-released Turbo Lightning Encyclopedia™ 
— and to an astonishing array of electronic reference books 
which form Borland’s new Turbo Lightning Library™. 

Hitting one key on your IBM® persona! computer — taps 
you into this new electronic age of instant information. 

You get the nght word, the right spelling, the right name, 
the right address, right now. 

What we've done has been called “Artificial intelligence," 
we simply call it Turbo Lightning “* This information 
revolution — driven by Turbo Lightning — means that the 
way you look things up is definitely looking up. 


No metter whet program you're running, 
Turbo Lightning instantly checks your 
spelling as you typa. You could be running 
WordStar®, MultiMate™, SideKick®, Microsoft® Word, MCI 
Mail®, CompuServe®, or whatever, because as you work, as 
you write, Turbo Lightning is waiting in the wings, watching 
how you spell every word, but not getting in the way of what 
you're doing, 

So how does it work? Let's say the word you meant to 
type was “RIGHT,” but you accidentally typed "RIHGT,” 
which is wrong, What happens then? 

You immediately hear a ‘beep,’ so you know there was a 
boo-boo. You instantly see a window, that doesn’t list 
“RIHGT™ but it does list ‘RIGHT’ and tts sound-alike words. 
So your screen looks like this: 


So you move your cursor to “A,” which is the right 
“right,” hit Retumn and the spelling mistake is instantly 
fixed. And the program you were working on has continwed 
to run while you did a little spelling sidetrip with Thrbo 


Lightning, (af you'd eather not remmeenber suer Spelling grades tn school, the 
beep might make you nus, but you cin choose the “whole page" option. Which 


Turbo Lightning does a iot more then speii 
“right" right, it eiso gives you instant 
SYNONYMS. Because you also have Turbo Lightning's 
Random House Thesaurus at your fingertips, you can really 
get to know your ‘rights. So back to the word "Right," but 
this time in the thesaurus. Type in “Right’’ and what you see 
in the on-screen window is: 





So you instantly know more than one way to say, “The 
Boss 1s always right," which is handy if you get comered 
and have to lie like that 


intreduce yourself to Turbo Lightning end it 
will never ever forget your name. it’s conceivable, 

unfair, that your name is not in the dictionary already, but 
you can instantly teach Turbo Lightning your name and all 
the other names and words it needs to know to help run 
your business or personal life. 

Once you've taught Tkrbo Lightning what it needs to 
know, you'll never blow it with a letter to the Joint CheeS of 
Staff, the Raygan White Howse ot mess something up on your 
TMB PC, (is PC is net a trademarks of totemationat 


Ineans thet when pour finish writing the eatire page. any spelling nistabes will be 


highlighted Yeu go tet and straightn things out srnight away} 


Lightning never goes away, 4s 100% concurrent, reltable, 
accurate and cannot, does not, will not ‘crash & bum.” 


‘Your document, letter, report, spreadsheet is word perfect 
and no one ever knows that you can't spell for beens. 


Not $500, not $400, not $300, not $200, not 
$100, just $99.95 for this instent eiectronic 
Mirecie. Our success is pretty simple. We're not greedy. We 
believe that it is better to sell hundreds of thousands of 
software programs at a reasonable price—instead of a few at 
prices that would make Jesse James blush. 

Just $99.95 gets you into the Turbo Lightning Library— 
which is an incredible deal when you look at what you're 
getting, You're getting the ‘access system'— Turbo 
Lightning—which is the “engine that powers the whole 
Turbo Lightning Library. You're getting the “engine” plus the 
83,000-word Turbo Lightning Random House Speller and 
Word List; the 50,000-word Thrbo Lightning Random House 
Thesaurus. And you're getting all that for an incredible 
$99 951 


if you ever write a word, think a word or say 
@ word, you need Turbo Lightning. We give you a 
60-day money-back guarantee and of course there's no copy 
protection. $99.95 isn’t much to pay for a mistake-free life. 
Not to mention an education, No matter who you are or 
what you do, you need Turbo Lightning, That $99.95 will be 
the best $99.95 you ever spent on yourself or your company. 

Do yourself, your assistants, your secretary, your boss, your 
readers, your audience and your career a favor, get Turbo 
Lightning today! 
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ARTIFICIAL INTELLIGENCE 


beginning of the sentence. This process 
continues with each word in the document. 


_ Not only is this product not an example of 


artificial intelligence—it is merely a fast | 
program with a large dictionary—it is use- 
less as a word processor, even in tradition- 
al terms. | can't imagine how this kind of 
**stutter-stop’’ typing would speed up 
writing. 


Hype versus Reality 

Interestingly, although many software 
manufacturers have succumbed to the al- 
lure of using ''artificial intelligence’’ as a 
marketing buzzword, they are often more 


_ cautious when discussing their products 


with a reporter. ‘‘ls Management Edge a 
supersophisticated expert system?’’ asks 
Jim Johnson, president of Human Edge 
Software. ‘The answer is no. The value of 
the program is that it incorporates 6 or 7 
man-years of reading in the area of man- 
agement techniques—that’s 4,000 to 
5,000 papers and almost any book on the 
subject in the Stanford Library—and it tai- 
lors this knowledge to your particular 
problem. It doesn’t learn and it doesn't in- 
teract overly much with you. It just pre- 
sents knoweldge.”’ 

Most experts contend that technologi- 
cal considerations are holding back Al on 
the PC. Chief among them is the lack of 
storage space in the computer. AI re- 
searchers have found that they need huge 
amounts of memory to process symbolic 
concepts and data, mathematical computa- 
tions, by contrast, can fit quite well onto 
smaller computer systems. When parallel 
processing architecture arrives for the PC, 
it may help eliminate this constraint, but 
don’t look for it for a few years yet. Also, 
more advances in natural-language con- 
cepts, voice technology, and robotics are 
needed before true artifical intelligence 
can be implemented on micros. 

Precisely because artificial intelligence 
is a difficult concept to pin down, few PC 
software companies are willing to develop 
very strong relationships with the Al re- 
search community. Most say that they will 
continue to enhance their PC *‘artificial in- 
telligence’’ products using traditional 

_ mathematical data processing until cogni- 
tive computing matures enough to be in- 
cluded in general applications software for 


| the microcomputer. One of the few com- 
_——s 
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panies that is willing to gamble with a 
more research-oriented approach to Al is 
Lotus Development Corp. 

Recently, Lotus showed its interest in 
Al by hiring Jerry Kaplan, a cofounder of 
Teknowledge, a leading commercial artifi- 
cial intelligence company, to develop and 
design software based on Al techniques. 
Kaplan is building a program that will help 
structure the workday for executives with 
highly varied work loads. As Kaplan de- 
scribes it, the software will primarily orga- 
nize ideas, notes, information, and sched- 
ules. And where will artificial intelligence 
creep into this product? ‘The program will 
have to be able to, with intelligence, priori- 
tize a massive amount of cluttered input 
and determine in what order and in what 
form the executive should handle the 
jobs,”* Kaplan explains. 

Although Lotus is reaching out to the 
artificial intelligence community for tech- 
niques and ideas, it has no plans to market 
this program—or any other—as possess- 
ing artificial intelligence. **Don't expect to 
see Lotus touting a program as artificially 
intelligent,” says Kaplan. ‘‘Rather, our 
approach is to treat A] as a programming 


tool, a way to build better business appli- | 


cations. Treated as a software technology, 
Al should be used to develop better inter- 
faces, including natural language and non- 
keyboard interfaces, to allow people to in- 
teract with programs more familiarly and 





comfortably; and to permit low-level sym- 
bolic reasoning.”’ 

In contrast to Lotus's low-profile ap- 
proach, firms like Clarity Software essen- 
tially claim to have perfected Al in their 
programs. The conflict, then, between true 
artificial intelligence and PC *'artificial in- 
telligence’’ will likely continue. Still, 
some observers believe much of the confu- 
sion will disappear as PC software 
evolves. 

“Okay, it’s not artificial intelligence in 
the classic sense,”’ says Nels Winkless, a 
consultant to high-tech ventures and one of 
the developers of SAVVY PC, **In fact, it’s 
a giant muddle. But take comfort that as 
soon as the definitions become clearer—as 
soon as artificial intelligence defines its 
discipline better and the developers of PC 
software with artifical intelligence market 
their purpose better—the dust will settle 
and what remains will be a lot of good soft- 
ware for the IBM PC, however you want 
to categorize it.”’ 

In looking for intelligence in the PC, 
use the same common sense as you would 
searching for intelligent life. Don’t assume 
that a plant is intelligent because, for sur- 
vival’s sake, ittums toward the sun. 


Jeffrey Rothfeder is the author of Minds 
over Matter (Simon & Schuster, 1984}, a 
study of the history and current state of ar- 
tificial intelligence research. 
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Borland introduces Traveling 


SideKick. 


It’s your SideKick’s’ sidekick. 






Traveling SideKick 
is the organizer lor the Computer Age! 


Traveling SideKick is Goth a binder you take with you 
when you travel — anda software program — which 
includes a Report Generator — that generates and 
prints out ail the infornvation you'll need to take with 
you. Information hike your phone list, your client kst, 
your address book, your calendar, and your 
appointments. (The Appointment Schedule or Calendar 
you're already using in your SideKick 1s automatically 
used by your Traveling SideKick, You don't waste ome 
and effort re-entering information that's already there. ) 
One keystroke generates and prints out a form hke 
your Address Book. (You don’t need to change printer 
Paper.) You simply use a standard 3-hole punch — 
which you can steal from someone else's desk — punch 
out the holes, fold and clip the form into your Traveling 
SideKick binder — and you're on your way. Because 
Traveling SideKick’s hinder and software are CAD 
(Computer Age Designed), you don’t fool around with 
low-tech tools like sassors, tape, or 
staples, Just one keystroke, 3 holes 
and you're on your 
way. 





INTERNATIONAL 
4585 SCOTTS VALLEY DRIVE, SCOTTS VALLEY, CA 95066 
PHONE (408) 438-8400 TELEX 172373 
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What's inside the Organizer Binder 
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CALENDAR SECTION 


YEARLY MONTH 





You don’t have a SideKick? You must 
be kidding. 


More than half a million people already use Borland’s 
desk-top organizer, SideKick. (Winner of InfoWorld's 
“Product of the Year” award, It is also the #1 best-seller 
for the IBM PC®.) Anyway, if you don’t have one 
already, you need one now and we'll give you a special 
price break. Buy Traveling SideKick and SideKick for only 
$125.00, (Sold separately, they add up to $154.90, so 
you save $29.90 —which we hope you don’t have to 
spend un antidotes to the plastic material Airlines call 
“food”. ) 






What the soltware program and its 
Report Generator do lor you belore 
you go — and when you get back. 


Belore you go: 

© Prints out your Calendar. Appointments, 
Addresses, Phone Directory, and whatever other 
information you need from your data files. 


it can also: 

© Sort your address files by name, up code, or 
company name 

© Print mailing labels 

@ Print information selectively 

©® Search files for existing addresses or calendar 
engagements 

When you return: 

© Lets you quickly and easily enter all the new names 
and numbers, facts and figures you learned while 
you were away—into your SideKick data files. 

© Traveling SideKick does all of the above and more 
without needing special computer paper. 


it you use SideKick, you need 
Traveling SideKick. 


Since you use SideKick, you already know how incredible 
and invaluable it is. And you now know that Traveling 
SideKick uses all the information you already have in 
your SideKick. No retyping. No re-entry. It's that easy. 

Sold separately, Traveling SideKick is only $69.95 
which is a lot less than many ‘dumb’ organizers that are 
nothing more than printed books that can't generate 
anything except dust. (Because Traveling SideKick is 
electronic, It works dis year, next year, and al] the 
“next years” after that. Old-fashioned low-tech 
Organizers are history in 365 days.) You'll be proud of 
your Traveling SideKick binder on planes and boats and 
trains, It's stylish, professional, and practical. It belongs 
— with you — in the Computer Ape — and for only 
$69.95, It belongs to you 
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"modifying multiple databases. 
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The database used 
now be used 


Introducing dBASE III’ PLUS. 

The PLUS stands for all the improvements 
weve made to the world’s number one selling 
database management software. 


p Update 
= —_— 
| Database file || 


Position Ret 


Format 

View 

Query 
f Report 


ik st cy ill ns 
management tasks without programming. 

Mind you, dBASE III PLUS still has the 
powerful dBASE programming language, dot 
prompt, and all the features that have made 
dBASE III the standard of the industry. 

We've simply raised the standard. 

And just as dBASE II introduced more 
power to the people, our new dBASE III PLUS 


_ introduces more people to the power. 


People who aren't all that crazy about 
programming, for example. 
.;.. The Assistant feature in dBASE III PLUS 
now provides them with new easy-to-use 
pull-down menus for creating, using and 


Sonowanyonewhocan managea . 
_ simple cursor can manage day-to-day data 
management tasks. Without programming. 
a by using our new Screen Painter, 


rr. 
= 
ae 


pa if 
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anyone can create custom screens. Without 
programming. 

Or using View, access related information 
in several databases at one time. Without 


rogramming. 

With Advanced Query System, another 
new non-programming feature, any user can 
build complex queries just by selecting from 
the dBASE III PLUS pull-down menus. 

For rapidly creating entire programs, 
there’s even a new Applications Generator 

And for all those who wish to learn to 
program, the Assistant can be of further 
assistance. By teaching you programming 
commands as you go along Without disrupting 
your work flow 

These are only a few of the dBASE III PLUS 
features that can help new users quickly get 
up to speed. And experienced users quickly 
increase their speed.(Sorting, for example, 
is up to two times faster and indexing up to 
ten times faster than dBASE III.) 





Nia Advanced Query System lets youset up and answer complex 












And it’s the fastest way to network those 
users, too. Because now, local area networking call 
capabilities are built right in. 

dBASE I PLUS can also help put developers 
in the fast lane. With a new Data Catalog and 
more than 50 new commands and functions. 
Plus code encryption and linking, improved 
debugging aids, assembly language calls and 
much more. 
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dBASE II] PLUS 


The data management standard. 
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NOTHING DOWN. 


Even the best of personal computers a total blackout. 

can have a bad day. Blackouts happen. And there’s more. Powermaker Micro 

Usually at the worst possible time. UPS also removes spikes and other 
But power interruptions don’t need to error-producing transients from incoming 


be business interruptions. And lost power power, protecting your PC’s sensitive 

shouldn't result in lost data. Not with the Circuitry. 

POWERMAKER’ Micro UPS from Topaz. So, if your PC needs a little help once 
Designed specifically for hard disc and _in a while, give it Powermaker Micro UPS 

critical-use business systems, Powermaker protection. For nothing down. Call us 

Micro UPS ensures a continuous supply today at (619) 279-0831, or contact your 

of smooth sine wave power even during local Square D distributor. 


CIRCLE 353 ON READER SERVICE CARD 


SOFTWARE ¢ FRANK J. DERFLER, JR. 






































Ansa Software's Paradox commands attention 
as a high-end database manager. Not only is it fast 
and easy to use, but it combines the best features 
of 1-2-3, dBASE, and Infoscope with its own to 
make one impressive program. 


ou need a 
pretty good product just to break even in 
the database marketplace, but some people 
are betting that a new high-end database 
management system (DBMS) called Para- 
dox will do much more than just break 
even, despite the tough competition. 

Ben Rosen, a major backer of Lotus 
Development Corp.’s successful start-up, 
has given his financial imprimatur to the 
fledgling Ansa Software and its flagship 
product, Paradox, in the hope that /-2-3’s 
formula for success will work again. Suc- 
cess seems likely because Paradox's de- 
signers, Richard Schwartz and Robert 
Shostak, have intelligently recognized that 
the familiar sells. They have borrowed the 
best elements of the market leaders and 
combined them into a product that goes be- 
yond the best-sellers while remaining 
compatible with them. Ansa is marketing 
Paradox as a **better’’ alternative to popu- | tures from Microstuf Inc.'s highly rated | ory to run, eating RAM and disk storage 








lar products and as an ‘‘upgrade”’ for /-2-3 | Infoscope DBMS, such as its ability to | space like IBM consumes Intel chips. Ac- 
users who want more DBMS power and | modify the size and contents of database | cording to its manual, Paradox needs 
dBASE users who want a better visual in- 512K bytes of RAM to run, and the pro- 
terface and an expanded programming lan- gram will let you know right away if all 
guage. that space isn’t available. If you have in- 

Paradox bortows |-2-3's two-line sufficient RAM, Paradox will put an error 
menu interface and cell format, offers a message on the screen and refuse to sign 
dBASE Ill-like structured programming on. You also have to increase the number 
language, and takes some advanced fea- of files and buffers reserved by the CON- 
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fields using on-screen graphics. /-2-3 and 
dBASE users will quickly find themselves 
at home with Paradox and will easily be 
able to exchange files between the new 
program and their old favorites. 

Paradox is friendly, fast, and loaded 
with features. It also requires a lot of mem- 





PARADOX 
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The sorting sequence table above shows how easy it Is to make an 


Inquiry of or modify a Paradox data table. 





department, and salary. 





FIG.SYS command when the system 
boots, or Paradox won't have enough 
space to work. Forget about RAMdisks of 
any practical size. You might even find it 
hard to use print spoolers in RAM or 
RAM-resident programs waiting to take 
control of the screen. 

You can run Paradox ona floppy-based 
PC, but if you want to create applications 


| that do a lot of computations in arrays, you 


had better also allow a free megabyte of 
hard disk storage space for Paradox to 
write the array data. It’s a great excuse for 
upgrading your system because it gives 
you a lot of power in exchange for all those 


| bytes it eats. 


Paradox can do big jobs. A single data 
table can have up to 65,000 records, and 
because the program allows multiple ta- 
bles, you will surely run out of data storage 
space before the program runs out of data- 
handling ability. It can do fast, informal in- 
quires into more than one table at once and 
combine the results for placement into a 
form on the screen or printer. You can use 
the formal programming language to de- 
sign input screens and function menus and 
to write complex data inquires resulting in 
formal reports. 

But Paradox queries don’t have to be 
just informal (temporary programs) or for- 
mal (permanent programs). You can 
quickly create permanently recorded in- 
quiry macros tailored to a specific applica- 
tion that you can replay with a single key- 
stroke anytime you need them. 
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1-2-3 or Multiplan users will feel famil- 
iar with the Paradox two-level horizontal 
menu, which uses the second line to ex- 
plain the features highlighted in the top 
line. The cursor movement and command 
selection methods are the same as those in 
1-2-3 and Multiplan, but you bring the 





Like 1-2-3's own 
primitive database, 
Paradox's primary 
interface uses a 
spreadsheetlike format 
that lets you see the 
horizontal and vertical 
relationships of records 
and fields. 


menu to the screen by touching the F10 
key instead of the slash (/). The Fl (help) 
key brings up screens of text that follow 
the /-2-3 pattern of allowing you to branch 
to explanations of other related subjects. 
Ansa has even supplied a hard plastic Par- 
adox function-key template (similar to the 
one Lotus supplies with /-2-3) that de- 
scribes key assignments in the Alt and un- 
shifted modes. 

Like /-2-3's own primitive database, 
Paradox’s primary interface uses a spread- 





sheetlike format that lets you see the hori- 
' zontal and vertical relationships of records 





Viewing deswee table: Record | of 493 





Thia la Paradox's response to the inquiry to aort by laat name, 





(rows) and fields (columns). Some data- 
base systems only allow you to write lines 
of program code in which you describe 
these records and fields in words. Paradox 
shows you the columns and rows and al- 
lows you to enter, retrieve, and manipulate 
data according to these horizontal and ver- 
tical relationships. 

Advanced /-2-3 users will appreciate 
Paradox's ability to build macros. The 
Alt-F3 key combination tells the program 
to record the keystrokes that follow. You 
can run through a complex sort-and-re- 
trieval using the menu or issuing com- 
mands, and the program will capture every 
keystroke. Keying in Alt-F4 plays the re- 
corded keystrokes back. A menu selection 


| lets you attach the *‘recording™’ to a partic- 


ular key combination so that you can re- 


| play it any time you need it. 


Although Paradox has many features in 
common with /-2-3, it’s not just another /- 
2-3 clone. Nor does it do all that /-2-3 does 
by any means: Paradox has math func- 
tions, but it does not claim to be a spread- 





Paradox 

Ansa Sofiware 

1301 Shore Way Rd . #22 

Belmont. CA 94002 

(415) 595-4469 

List Price: $695 

Requires: 512K RAM. Iwo disk drives. DOS 2.0 or 
later. 
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If youve told us once, 
you've told us a million times. 


The message is loud and clear. 

When dedicated number crunchers wanted a no- 
nonsense, straight ahead, gets-it-done spreadsheet, they 
chose Microsoft® Multiplan’ As of today, they've bought 
over a million copies. 

Now the good news. Microsoft Multiplan just got better. 


More room. More power. And Macros. 


New MS-DOS" Multiplan 2.0 gives you the added work- 
space you crave. Over a million cells, if you're counting, in 
an expanded 255x4095 matrix. 

New Multiplan’s faster. Up to four times faster than 
first generation Multiplan. (And faster than 1-2-3* in 
most uses). 

Yet with all its power, it's a breeze to manage. Because, 
like you, Multiplan works intuitively. Commands are in 
English, not Zulu. You work in named regions, not obscure 
coordinates. So you can get things done quickly, naturally. 


For the name of your nearest Microsoft dealer, or to upgrade to Multiplan 
2.0, call (800) 426-9400. In Washington State and Alaska, (206) 828-8088. 
In Canada, call (416) 673-7638. 


Microsoft, Mukiplan and MS-DOS are regusered trademarks and The High Performance 
Software wa trademark of Microsoft Corporanon. 1-2-3 ws a registered trademark of 
Lotus Developmens Corporation. 
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At the keyboard. Or at the click of a mouse. 

We added macro capability, too. So you can shrink those 
long, complex or repetitive sequences to a single keystroke. 

Multiplan reads and writes 1-2-3 files in one deft com- 
mand. That means you can share spreadsheets from PC to 
PC, nimbly, painlessly. 

Its the only spreadsheet that offers linking. And true 
model Penh ia {in batches, or one at a time). All in 
one command. So you can overwhelm those huge models 
—Nnot vice versa. 

Linking also means you won't run out of memory. Or 
need to add expensive hardware. 

If you're looking for your basic super spreadsheet — 
without the super pricetag—try new Microsoft Multiplan. 
A million crunchers can't be wrong. 


Microsoft Multiplan 


The High Performance Software™ 








PARADOX 


sheet. Paradex docsn't have /-2-3's 
graphics or its ability to easily create ex- 
tended formulas that apply to only one 
cell. 

Paradox goes beyond /-2-3's database 
capabilities to match such full-function 
DBMS programs as dBASE /if. \t can 
work on more than one table at a time and 
on more data than can be held in RAM. It 
also has a full-featured procedural lan- 
guage, the Paradox Application Language 
(PAL), which has a syntax and program 


structure similar to that of the dBASE lan- | 


guage. PAL’s commands are often identi- 
cal or quite similar to the corresponding 
aBASE words, but it has more of them. 

If you are a dBASE programmer and 
you keep Ansa’s cross-reference guide at 
your elbow to tell you that INPUT has be- 
come ACCEPT and LIST has become 
VIEW, you'll be able to start writing PAL 
code right away. You will probably like 
Paradox’s built-in functions, which let 
you check the status of a specific disk 
drive, find the name of the current active 
directory, and check the keyboard buffer 
for characters that might otherwise be lost. 
You might also find uses for the Paradox 
features that huild arrays and perform 
trigonometric and statistical functions, in- 
cluding logarithm arccosine, arctangent, 
maximum, minimum, average, and stan- 
dard deviation. 

PAL has excellent functions for con- 
trolling the printer and constructing data 
input or report screens that take full advan- 
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Paradox can have up to 65,000 records In a single data table. The 


Program also allows for multiple tables. 
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Is Machine Reasoning Reason Enough? 


Despite what the press releases claim, “machine 
reasoning” is not the most salient feature of Paradox. Its 
truly valuable features are more straightforward. 


he press releases for Ansa Soft- 

ware’s Paradox stress ‘‘machine 
reasoning’’ as a major feature of the data- 
base manager. Machine reasoning is de- 
scribed as an artificial intelligence tech- 
nique that gives the computer the ability 
to figure out the best way to find the data 
you request. 

It’s true that you don’t have to write a 
line of code or even type in a single word 
to formulate a complex retrieval in Para- 
dox. You can do everything through 
menu selections and interaction with 
graphics displays on the screen, but this 
is a feature I’ve seen in several other da- 
tabase management programs, notably 
Infoscope and Power-Base. 

Frankly, Paradox’s ability to respond 
to inputs from menus and screen displays 
doesn’t seem any more miraculous than 
does /-2-3's ability to generate graphs al- 
most instantly from spreadsheet data. 


tage of the PC’s display, whether color or 
monochrome. It is a very complete DBMS 
language, but unlike other such complete 
languages as SQL, it’s easy for someone 
raised on BASIC or 
Pascal to use. 


What You See Is 
What You Are 
Paradox’ s high- 
quality screen dis- 
plays help you edit 
data, change the 
way answers to your 
inquiries are dis- 
played, and actually 
make the inquiries. 
A unique image- 
scrolling feature 
also lets you sec 
how you got to 
where you are and 
go back through the 
looking glass to 
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Database management programs that 
have natural-language features—such as 
Salvo—can respond to a query such as 
“‘List the retail customers for salesman 
Baker and their orders and parts’’ by ac- 
cessing four different data files and com- 
bining them into a nicely displayed re- 
port. This seems to be as impressive a 
piece of machine reasoning as the retriev- 
als done by Paradox, with its on-screen 
check marks. 

Maybe we have become jaded to mir- 
acles of programming, but the value of 
machine reasoning seems nebulous. The 
best selling points of Paradox are its im- 
pressive data-handling power and the in- 
tegration of its features. Attention to de- 
tails such as the use of color, the content 
and positioning of error messages, and 
liberal forgiveness for dumb mistakes are 
the features that give Paradox class. 
—Frank J. Derfler, Jr. 


change what you did. 

This on-screen editing is a real boon to 
DBMS users accustomed to programs that 
let you review and edit data only record by 
record, which is like sorting through a 
stack of 3- by 5-inch cards one at a time. 
Paradox lets you take a full-screen look at 
your database and then move around to 
spot errors or change data with an on- 
screen editor. Edited data becomes a per- 
manent part of the database. 

You can also use the screen-display 
command ALTER to change the configu- 
ration of the displayed tables you get as an- 
swers to data queries. If you have made a 
query into the database and the answer is a 
large display of records, Paradox will al- 
low you to change fields around, alter the 
size of fields, and generally reconfigure 
the resulting table to meet your immediate 
needs. Unfortunately, Paradox will not al- 
low you to make permanent changes to the 
configuration of the database through on- 
screen manipulation as /nfoscope will and 
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Break a leg. 


When youre the one on stage, the one on the spot, it 
teally helps to have great support. 

You can, you know. With new Microsoft® Chart 2.0. 

Until you ve worked with Chart, you wont imagine the 
talents that lurk within your PC. And how easily you 
can unlock them to create the kaleidoscope of full blown, 
full color graphics only Chart can produce. 

Something to really wake up the audience in your 
Next presentation. 


For best performance in a supporting role. 


Only Chart gives you the freedom to do all the custom 
work you want. Because it gives you all the tools you need 
to persuade your audience and illustrate your point. 

Things like line, bar, area, 
pie, column, high-low 
and scatter charts. 
(Up to 16 toa page.) 









Choose from 177 colors. Create legends. Do overlays. 
Add text anywhere, in countless type styles. Move, size, 
shift. The works. 

Chart only gets better. Because only Chart 2.0 links 
directly with Lotus” 1-2-3? As well as Microsoft Multiplan? 
So when the numbers change, the charts change. Auto- 
matically. It works wonders with VisiCalc? dBASE III? 
R:BASE 5000” and a chorus of others. 

Ready to roll? 

Sos Chart. In the presentation style that's custom- 
tailored to your audience. Get remarkable 35mm slides. 
Do dazzling overheads. Or crank out winning reports 
with all leading printers, laser printers and color plotters. 

Check out new Microsoft Chart. Youll get boardroom 
quality graphics, everytime. Without the intramural, 11th 
hour anxieties. And without the whopping outside bills. 

And that ought to earn you top billing in any meeting. 


Microsoft’Chart 


The High Performance Software™ 


‘Chart runs on IBM® PCs and compatibles And supports IBM EGA 
and other graphic cards, as well as the lavest ourpur devices from 
Polarond, Hewlett Packard. [BM and others. 


Paradox: Features and Performance 


Number of records per file: 
Number of files open at once: 
Number of screens per file: 
Number of fields per record: 
Time to sort 500 records, two levels: 
Field types: 
Date math calculations: 
Reports 
Change column headings 
Muitiple lines/record 
Calculated fleids 
Subtotals 
Page break 
No. of levels 
No. of files per report 


it doesn’t use color as well as infoscope, 
but ALTER is valuable for displaying 
practical answers to your database queries. 


limited by storsge 
unlimited 

limited by storage 
225 


42 seconds 


text, dollar, integer, floating-point,dste, time 


The program also has an_ interesting 
screen display that will help you make in- 
formal queries. Paradox displays an image 


of the fields available and allows you to 
place a check mark (created by special pro- 
gramming of the F6 key) in the fields hold- 
ing data you want to see. You can also set 
conditions in the fields such as > = 10,000 
or = Smith. You can put conditions on ev- 
ery field or just put limiting conditions on 
one field: >= 100, <= 500 will show you 
all records with amounts between 100 and 
300 in that field. 

This informal query procedure lets you 
set either-or conditions such as ‘“‘live in 
Califomia or drive a BMW"’ and have the 
flexibility to handle upper- and lowercase 
entries and other variables. The process is 
easy to use and fast. 

Putting data into Paradox is a joy. Par- 
adox has an excellent data import and ex- 
port function that can easily and quickly 
handle /-2-3, Symphony, dBASE H and 
WH, PFS:FILE, and .DIF (VisiCalc and 
others) and ASCII files. 1 created and ex- 
changed files with /-2-3 and dBASE Ill 





PC GUARANTEES THE LATEST IBM NEWS! 


You always get up-to-the-minute 
news and facts on IBM's fast- 
paced technology because 
PC Magazine is published 
22 times a year! When anew 
product or concept is intro- 
duced—you'll get the facts— 
GUARANTEED! 

More importantly, you receive 
detailed reviews on all new iBM 
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and compatible hardware and 
software, and techniques that 
help you use them effectively. 
Discover proven, hands-on 
applications and innovative 
ideas directed toward profes- 
sionals in PC’s “ProColumns.” 
Share your PC insights with 
other users in “User to User” 
And, get help on specific com- 


puting problems in “PC Tutor.” 
Order PC Magazine today 
and save up to 50%! Two 
years just $34.97. Or, if you 
prefer, one year (22 issues) 
for $21.97. Just complete 
and mail the coupon below! 


or CALL TOLL FREE 
1-800-852-5200! 


Ga Goal el Gd ed ee ee Ee Oe Ee ee ee ee 
Seen eee se 


Mall to: | 


C Two years(44 issues) for 
CJ One year (22 issues) for 
(0 Payment enclosed 


YES! 


Addi 
City. 


I Magazine 
RO. Box 2443 - Boulder, Colorado 80322 
Please enter my subscription to PC Magazine for: 


$34.97. | save 50%! 
$21.97. | save 37%! 
O Bilt me later 


Title, 


SS aS eee 710 
Please allow up to 60 days for delivery of first issue. Add $15 erp US currency only. 


Savings t based on basic one-year (22 see) subscription rate of 
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with no problems. Importing the PC Mag- 
azine Labs test files took only a few min- 
utes. Paradox even found the two records 
with incorrectly formatted data and pre- 
sented them for correction. 

Unlike the frustration of report writing 
in many other DBMS languages, Para- 
dox’s easy information retrieval was a 
pleasure. After a few retrievals for train- 
ing, | could select four or five fields from 
three data files and have them correlated, 
sorted, and displayed in less than 2 min- 
utes. 

To produce reports summarizing or ma- 
nipulating data drawn from several files, I 
used a Paradox menu selection called Re- 
port. The Report function displays the 
form on the screen and allows you to insert 
and write the specifications for new fields 
as quickly as you could in a spreadsheet. It 
takes about 2 minutes to make the request 
and less than a minute for it to appear on 


ACCOUNTING SOFTWARE 


°49.95 


“A Complete Accounting System 
For Your Specific Industry” 


* FOR CP/M MS: DOS & PC: DOS MACHINES 
+ COMPLETE ACCOUNTING VS. JUST SOFTWARE 
* OVER 100 PROGAAMS IN EACH PACKAGE 


* FREE SUPPORT 


GENERAL SYSTEM 


INVOICING 

ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
INVENTORY 

ORDER ENTRY 
PUACHASE ORDER 
bart LEOGER 


4OB COST 


PAYROLL 
INVENTORY 


PROFESSIONAL 


TIME BILLING 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 
INVENTORY 

ORDER ENTRY 
MAIL LIST MGMT 
GENERAL LEOGEA 


$49.95 


PAYROLL 
INVENTORY 
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CONSTRUCTION 


ACCTS RECEIVABLE 
ACCTS PAYABLE 


ORDER ENTRY 
BID PREPARATION 
GENERAL LEOGER 


49.95 $49.95 


MANUFACTURING WHOLESALE SALES 


JOB TRACKING 
ACCTS RECEIVABLE 
ACCTS PAYABLE 


ORDER ENTAY 
SID PREPARATION 
GENERAL LEDGER 


$49.95 


I performed all the PC Magazine Labs 
benchmarks using Paradox’s menus and 
special function keys—I didn’t have to use 
PAL for any of these retrievals or reports. I 
am convinced that even an expert dBASE 
programmer could not have created the ap- 
plication more quickly in code than I did 
on the screen. However, anyone using 
PAL would be able to do more complex 
mathematical functions and format printed | 
reports better in code than I could on the | 
screen. Programmers could also create 
better security protection for files and 
screens that make better use of color. 





you will have to uninstall it before you can 
move it over to another machine. (The data 
files you create are portable.) But if you 
want more flexibility, you can just move 
the program files over to the hard disk and 
keep the original disk in drive A: for verifi- 
cation when Paradox signs on. In this 
way, you can have one copy of the pro- 
gram that you can run at home or in the of- 
fice—but not in both places at once. 
Paradox’s excellent manuals include 
Clear illustrations of the screen and key- 
board and references to other related top- 
ics. I particularly like the two slim vol- 


| umes of special information included for 


Copy Protection 

Ansa’s copy-protection scheme gives 
you a choice between flexibility and ease 
of use. If you run an installation routine, 
you can put Paradox on your hard disk and 
not have to keep a program disk in drive A: 
for verification when you want to fire up 
the program. If you install the program, 


TO ORDER CALL: 
{IN PA) 1-800-551-ROSE 
(OUT OF PA) 1-800-553-ROSE 
FOR MORE INFO. 215-443-7028 


RETAIL SALES 


OAOP SHIP PURCHASES 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 

INVENTORY 

ORDER ENTAY 

MAIL LIST MGMT 
GENERAL LEDGER 


$49.95 


RENTAL BILLING 


ACCTS PAYABLE 
PAYROLL 
INVENTORY 

SRD PARTY GILLI 
MAIL LIST MGMT 


$49.95 


CROP SHIP PURCHASES 
ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 

OADER ENTRY 

MAIL LIST MGMT 
GENERAL LEDGER 
INVENTORY 


$49.95 


3rd PARTY BILLI 


PAYAOLL 
INVENTORY 


$49.95 
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ACCTS RECEIVABLE 


GENERAL LEDGER 


MEDICAL BILLING 


ACCTS RECEIVABLE 
ACCTS PAYABLE 


1-2-3 and dBASE users. Armed with the 
appropriate volume, anyone familiar with 
either of these programs can be effectively 
using Paradox in minutes. 

1 was able to do complex work with 
Paradox minutes after | inserted the first 
disk, but after spending 7 full days work- 
ing with the program, I was still finding 


Tse - 
mils 


| ROSE ASSOCIATES 
| 2005 FAIR OAKS AVE. 
| HATBORO, PA 19040 


EQUIPMENT RENTAL 


' NAME 

; ADDRESS 
H ciry. 

1 MONEY OADEA 
| visa uc 


' CARD 8. 


ING 


NG i 
| COMPUTER TYPE 


| oisk TYPE 


MAIL LIST MGMT J 
PATIENT HISTORY J SYSTEM DESIRED 


GENERAL LEOGEA ! 


INCL $7 50 FOR POSTAGE & HANDLING 
I PA RESIDENCE ADD 6". SALES TAK 
FOR MORE INFO CALL 295-643 7028 
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Night Shift 


| Long After Your Staff Goes Home, We Keep Your PCA Making _ 
Calls, Sending and Receiving Files, and Keeping a Log | 


Your microcomputer doesn't go home at five. Why The next morning, TRANSPORTER gives you o 
not keep it working? report of what it hos accomplished during its night 
TRANSPORTER keeps your PC communicating shift. 
olmost os well os your stoff could do it. Just lood it $0 you con start the day ohead of the game. 
with a “tosk list” before you go home. It con TRANSPORTER comes with our popular CROSSTALK 
automatically call other computers, iog in, repeat dota communications program added on. It com- 
Colis if necessary, send and receive files, and more. municates with any other system running 
It can do it overnight. when phone rates are TRANSPORTER or CROSSTALK. For details, see your 
lowest. retoiler or write for o brochure. 


CIRCLE 326 ON READER SERVICE CARD 
41000 Holcomb Woods Porkwoy 
Roswell, Georgio 30076 


Fox the IBM Personal Computer Requires 128K MAM two dk drives PC:DOS Asynchronous Comin fom interface o 
the AT command set 





important features. Paradox is obviously 
the result of years of effort. It shows the 
signs of true class in the way it smoothly 
handles errors (polite English prompts) 
and quietly keeps files of changed data so 
that you can recover from dumb mistakes. 

To qualify as a Category 4 database un- 
der PC Magazine's classification scheme, 
a DBMS must have a method of doing in- 
formal queries with Boolean conditions, 
such as IF, THEN, or ELSE, and it must 
also have a procedural language. The pro- 
cedural language must contain structures 
such as loops and GOTO statements and 
enable the programmer to build applica- 
tions that nonprogrammers can use inter- 


actively to enter and maintain database 


files. Paradox meets these criteria. 
Category 4 products must also in some 


way set a standard in microcomputer data- | 
base design. Paradox meets this test | 


through its provisions for on-screen visual 
interaction with the database and its at- 


tempts at compatibility with widely used 


programs from other companies. 


Other members of Category 4 include | 


dBASE Ill, KnowledgeMan, Power-Base, 
and INFORMIX. On the whole, Paradox 
can match or exceed the performance and 
features of any of these programs. It does, 
however, lack the natural-language fea- 


tures of KnowledgeMan, INFORMIX, and } 


some other Category 4 programs that let 
these programs parse phrases entered in or- 
dinary English looking for important dis- 
criminating words while ignoring unim- 
portant articles and adjectives. Paradox 
substitutes an efficient visual checklist for 


typed queries and neatly sidesteps the need | 


for natural-language recognition. 

Paradox is impressive on the surface, 
and the deeper you go, the more the feeling 
grows. It is fast, capable, easy to learn and 
use, and well documented. It also costs a 
steep $695 and takes a fully stuffed PC to 
run. This price (the same as dBASE III's) 
shows that Paradox is aimed at Ashton- 
Tate’s heart. Even at those prices, neither 
product is perfect for every application, 
but Paradox is easy to use and offers high- 
end programming power that should at- 
tract the attention of many corporate, gov- 
emment, and institutional buyers. a 


Frank J. Derfler, Jr., isa contributing edi- 
tor of PC Magazine. 
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AT&T6300 256K. 201. Mono... 81079 
640K 10MB Mono $2399 
WEWI SHARP 7000 Portable «» $1399 
conORA 
C-400-22 W Monitor (20R} + $1320 
PPC -400-22 (2 08 PORT) $1239 
ALTOS 886-25 . . $6297 
2086-2... 815,799 


PC 256K 20r §i649 
PC 256K. 1 Or, 10MO $2148 
PC 256K 1 Gr, 10 MB. 
10 MB Tape $2750 
PC 256K 10+ 20 MB, 
10 MB Tape $2009 
XT 256K. 1 Or 10 MB 
10 MO Tape $2085 
XT 256K 1 Or, 30.8, 
60 MB Tape $3995 
AT S22K 1 Or, 20 MB, 
GO MO Tape $4739 
AT 512K, 1 Or, 60 MO, 
60 MB Tape $5999 
OT XTRA 
XTRA-XP H11512K. 10MB $3125 
XTRA: 2 256K, 2 Or 81235 
XTRA-3 256K. 10 MB 81705 
wee 
PCE Model 1014. 20MB $2799 
PC8 Enhanced, 20MB _. 
WEC APC 1H 
H102M Mono 2 0+ $1499 
B102M7 Mono 2 Or, 
Wordstar Pro, EN 360 $2050 
HIZIC 1 Or, 20 MO, Color $2799 
HIZ1C w/AUTOCAD ADES $4599 
PANASONIC 
St Partner 256K 2 Or $1099 
Br Pastner 256K 107, 10M0 $2099 
Executive Partner 1995 
PC-PKS 20r, {GM Emutstion $2484 
PC-PKB 10, 10MB, 10M Emu $3539 
WOA 40512K, w/PMOIS $2759 
APC 602065. 512K.12M80r $2659 
ZeRITH 
@F- 140-42 wizvm 123 61195 
2F-24)-8) $2608 
7F-158-52 1750 
ah 
C. (TON Al Modats SCalt 
DMOTHED/DYNAX 
OX-15SXL/OX-35, $350/720 
SON 
FX-8S $345 FX-185 $465 
L0-1500 $878 Lx-80 $225 
SH-O0 Color = $459 $0-2000 . $1559 
HEWLETT-PACKARD Laser Jat $2400 
wec 
P2vP3 SA98/715 PS60 $999 
ELF 350. $399 3550 81050 
OKIDATA 
ML-182 $219 ML-192 $339 
ML-193 $489 Pacemark.. . 91899 
PANASONIC 
KX-P1091.. $245 KX-P3131 $269 
QUME SPRINT NeO/TISS/1190 SCoil 
SALVEREED EXP 500/550 $250/410 
STAB MiCRONICS $Canl 
TOBHIBA 1340/1351 3445/1099 
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INTERNAL HARD DISK KITS 
FOR PC/XT 
POIAM SIMS/72M0 
SEAGATE, TARDOR 
102030Ma....... $429529/899 
INTERNAL HARD DISK KITS 
FDR IBM AT 
POIAM (30 mit) 
61/72 MB 
SEAGATE (45 mit), 
TANOOR 30 M@ 


$1445/1845 


3124071445 
$a70 


COBVUS All models 
HOMEGA Oernoulli Oox 
IRWIN Tape Backup Systems 


$Call 
SCall 


Internal 10 MB/20 MB $agg799 





External 10 MB/20 MO $599/899 
TALLGBASS 165025 $2299 
164060 Backup 01589 
PLOTTERS & DIGITIZERS 
CALCOMP 104361 $7069 
ENTER COMPUTING Six Shooter $759 
ROUBTON IASTSUMENTE 
PC-695 $645 OMP-4V42 $2369 
OMP-29 $1799 OMP-5V52 $3559 
BOLAND 
OxY-101 $439 OXY-800 Saz9 
OxY-880 $ee9 OxY-980 $1189 
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HITACHI Tigar Tebtet I $699 
SUMMAGRAPAICS Summaskatch sana 
TAKAN 710S $78 
AMODEK 
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Color 500/710 8270/450 
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PRIACETON WBAPHICS MAX.IZ2E $170 
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WOLAND 
MO0-121G/A = $109 MB-1226 $120 
MB-142 $280 CC-121 $409 
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WYSE 
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Smartmodem 1200/2400... $369/599 
12008 w/Smartcomit ..... $350 
| MOVATION Smartcal Plus Est $319 
PRENTICE POPCOM Cig0/x100  — §249/285 
PROMETHEUS Promodem 1200 $315 
MOVELL Retworking Stet 
0 COM Networking . Sat 
ASHTON-TATE DBASE (01 $369 
Framework $309 
HARVABO Total Project Manager $255 
MICROPRO Wordstar Propsk $265 
Wordstar 2000 $259 
MICROSOFT Word . $235 
MULTIMATE pace, $229 
‘SBI Wordperfect v 41 .. $225 
PFD: Wite/File/Ptan/Graph $85 



























GENTECH STANDARD 
384K Multifunction 
Harcuins compatibin 

Standard Floppy Controiler 


w/Cable 
Stwndard ASYNC/CLK 


AGT Sux Pack Plus 64k 


Coto Card 
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ORDERS ONLY 


800-843-4302 
217 Grondursy, Suite 615, NY, NY 10007 
Hours 0-B EST, Monday-Saturday 

VISA, MASTERCARD, AMEX Accepted. 


All retuned non-detactive merchendisa 
are subject to 0 20% restocking charge. 
Bentech reserves the right to change 
advertised prices. 
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video card........ vee $149 


Adventege 120K. $415 
RAMpage $369 
EVEREX Edge SCALL 
RERCULES Graphics Card $299 
$155 





$299 

PARADISE 5-PAK 8125 
OWCHIO PC-TUABO 186 w/640K $655 
QUADBAM 

Expanded Ouadboard 64K $105 

Mucrotezer Pari Par 16K $139 

Microfazar S/S, S/P. P/S BK $139 
SIGMA DEBIGRB Color 400 $469 

Color 400 w/Mouse . $565 
TECMAB Graphics Master $499 
TALL TREE JRAM-3, 250K SColl 
MEMOBY UPGBADES = 1-5 10 
GAK Set CALL CALL 
120K Set $5200 = $4900 
256K Bet $3300 $3300 
0007-0 $129.00 © $118.00 
9097.2 $13900 © $128.00 
bo287 $20900 $180 00 
SURGE PROTECTORS 
CURTIB Olamond $33 
WETWOBK Wwetrea/Pius $39/55 
WERSIRUTON Masterpiece $85 
COMPUTED ACCESSORIED Salt 
EMERGENCY POWER SYSTEMS 
DATASHIELD PC-200 $315 
SOLA Mini UPS 400 $599 
TOIPPELITE BC -425-FC $399 
OATASPEC Smitchbox 2 way $49 
DISKETTES 0.5” osow 5.25” oson 
aM $3050 $2400 
MAKELL 2900 2100 
Fut 1780 
SONY 200 1700 
GOLDSTAA 13 90 
TOK 27:00 15 00 
CUSTOMER SERVICE 
401-781-0020 
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Why drive wh 


This is an ad to introduce the latest in mouse technology 
from Microsoft. 

A device in which you need have no interest. 

Unless you use Lotus” 1-2-3? WordStar? Multimate’ 
DisplayWrite? VisiCalc? Microsoft" Project, Word, 
Multiplan? Or any of scores of other programs which 
run faster and more efficiently with ie benefit of the 
Microsoft Mouse. 

The Mouse, with its whimsical name, is somewhat 
tisunderstood. But for those who find its name frivolous, 
we can assure you, its function is extremely practical. 

When pointing is quicker than typing. 

The Mouse is not intended to replace your keyboard. 
But the fact is, there are many times when it can transport 
you from Point A to Point B considerably faster and more 
naturally than your fingers on a cursor key. 





The Mouse skips through paragraphs. Highlights sen- 
tences or entire passages. 

Instead of sliding like a cursor—right, left, up, down— 
the Mouse flies directly over a screen-full of cells to a 
pinpoint landing at your destination. 

And because the Mouse substitutes for cursor keys, 
you can leave the numerical keypad in NUMLOCK to 
save yourself a lot of inefficient switching. In short, our 
Mouse makes shorter work of daunting projects. 


What's on the menu. 
With the Mouse, you can initiate commands with a 
mere point-click. 
And much of what you are doing by hand today can 
be automated through our Mouse 
Menus. They let you translate 
multiple key commands and 





en you can fly? 


mouse moves into a one mouse-click operation. 

We supply a roster of pre-programmed menus for such 
programs as WordStar, 1-2-3, Multiplan and VisiCalc. 
And it's a simple matter to customize your own menus for 
other programs. 

Fine points of the Microsoft Mouse. 

Having been left to our own devices for several years 
now, we have raised them to a high degree of perfection. 

Some evidence of excellence: Our new Microsoft 
Mouse delivers twice the resolution of most other 
mice—200 points per inch. An aid to faster, smoother, 
more precise pointing. All of which can be accomplished 
with just the merest movement of your wrist. And on any 
reasonable desk surface. 

We've also engineered a new body. With wrap-around 
command buttons designed to fit naturally in the palm of 


any size hand. Details which may sound a bit droll. But 
the benefits are very practical. 
Take it for a test flight. 

We're not suggesting you throw your keyboard over- 
board. But we are inviting you to try out our new Mouse 
at your Microsoft dealer. To see how effectively it can 
accelerate your personal computer operations. 

From then on, you can wing it. 


Microsoft 


The High Performance Software™ 


Microsoft Mouse also comes wiih 
Microsoft Notepad PC Pamndbrush,” and Practice Programs 


For the name of your nearest Microsoft dealer, call (800) 426-9400. In Washington State and Alaska, (206) 828-8088. In Canada, call (416) 673-7638. 










Microsoft and Muloplan are regutered cradernatks and The High Performance Software 
1 a trademark of Microsoft Corporation Lotus and {+2} are regutered trademarks of 
Lomas Development Corporation WordStar 1 a feomices Coa mat oe ere Ineernateonal 
Corporation Mulnmate is a regmtered trademark, Internanonal. DisplayWote s 6 
emer demi ol Bere a ioe Coe snon. VinCale ts a 
tepetered trademark of Vis Corp PC Parabrush ws a trademark of 2 Soft 
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ISSUES ¢ JARED TAYLOR 


THE 
COPY- 
PROTECTION 


Software vendors and end users battle over the 
right to make money versus the right to make 
backups. Both sides possess powerful arsenals. 


uietly but constantly, the war | 


rages between those who pro- 
tect software and those who 


copy it. Its a fascinating | 
struggle of brains and imagi- 


nation, with each side in business to outwit 
the other. Like a miniature arms race. cach 


new weapon quickly gives rise to another, | 


and countermeasures are foiled with 
counter-countermeasures. Lately there’s 
been escalation as both sides roll out hard- 
ware in a fight that until now has mostly 
been fought with a software arsenal. 

The struggle for data security rages on 
the same battlefield. As personal computer 
use spreads, more and more users need to 
protect sensitive data. Here. the first round 
has clearly gone to the protectors. Even in- 
expensive data-protection programs use 
exotic encryption methods that may be 
foolproof. In just a few seconds, you can 
scramble a file so thoroughly that not even 
the C.I.A. can read it. However. the real 
three to your dite carr Corie Troi anes 
pected sources. 

The problem of unauthorized copying 
is especially serious for the microcomputer 
industry for two reasons. First, software 


and data can be extremely valuable, Sec- 
ond. anyone with a computer can make 
perfect copics of originals. Record compa- 
nies would have the same problem if re- 
cords cost hundreds of dollars and anyone 
with a record player could make a perfect 
copy for next to nothing. 

Software copying is such a temptation 
that, if we're to believe the software indus- 
try. nearly everyone is doing it. According 
to a survey done in January by Future 
Computing, one pirated copy of business 
software is in use for every legitimate 
copy. If you make the conservative as- 
sumption that one in four pirate users 
would have bought the program if unable 
to copy it, then last year the software in- 
dustry lost $600 million to piracy. No 
wonder vendors protect their programs. 


Two kinds of Protection 

There are two ways to protect a com- 
puter program—with hardware or soft- 
ware (Clason Software based protection it- 
self has two parts. The first element is a 
Magnetic pattern or “fingerprint” in one 
spot on each original copy of a program 
disk. The second part is a small check pro- 
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gram that looks for this fingerprint. When 
you try to start the protected program, the 
check routine runs first. If it finds the fin- 
gerprint, it figures the disk is an original 
and loads the application program. 

What happens when you use DOS to 
copy a protected disk? Everything will 
copy perfectly except for the fingerprint. 
When you try to nin the program, the 
check routine won’t find the fingerprint 
and therefore won't run the application 
program. The copy protection is thus 
based on the fact that the NEC disk con- 


Persanal Copier 
Dish-Tech 

P.O. Box 162 

Waseo, IL 56183 
(312) 365-2803 

Lis! Price: $39.95 
Requires: 128K RAM. 


CIRCLE 672 UN READER SERVICE CARD 


Superhey 

Borland International Inc. 

4585 Scotts Valley Dr. 

Scotts Valley, CA 95066 

(408) 438-8400 

Lisi Price: $69.95 without copy protection 
Requires: 128K RAM, one dish drive. DOS 2 Oor 
later. 

CIRCLE 664 DN READER SERVICE CARD 


Copy tt Option Board 

Central Point Software 

9700 SW Capitol Hwy... #100 
Portland, OR 97219 

(503) 244-5782 

List Price: $95 plus $3 shipping charge 
Requires: 128K RAM. one 360K drive. 
CIRCLE 669 ON READER SERVICE CARD 


FILELOK 

Vault Corp. 

2649 Townsgate Rd. #500 

Westlake Village. CA 91361 

(800) 445-0193 (800) 82]-8638 (in Calif.) 
List Price: 2-pak (two diskettes) $16.65 
Requires; 128K RAM. 

CIRCLE 668 ON READER SERVICE CARD 


Vault Corp. 

2649 Townsgate Rd. #500 

Westlake Village. CA 91361 

(805) 496-6602 (800) 445-0193 

List Price: 2-pak (two diskettes) $17.40 
Requires: |28K RAM. 

CIRCLE 667 ON READER SERVICE CARD. 
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troller used in the 1BM PC can recognize 
the odd magnetic pattern of a fingerprint 
on the original disk but can’t reproduce it 


on acopy. 

How is it that a system that normally 
makes perfect copies can read things it 
can’t write? Rick Landuyt, president of a 
copy-protection company called Glenco 
Engineering, explains: ‘*Electronically 
speaking, reading and writing are entirely 
different. They're separate circuits, just as 
your eyes and ears are separate circuits. 
You can see the color red, but you can’t 


Capy Write 

Quaid Software Lid. 

45 Charles St. E., 3d Fl. 
Toronto, Ontario 

CD M4Y 182 

(416) 961-8243 

List Price: $50 
Requires: 256K RAM. 


Copy 11 PC 

Central Point Software 

9700 SW Capitol Hwy.. #100 
Portland. OR 97219 

(503) 244-5782 

List Price: $39.95 plus $3 
shipping charge 

Requires: 64K RAM. 


CIRCLE 670 ONREADER SERVICE CARD. 


Privacy Plus 

United Software Security Inc. 

8133 Leesburg Pike 

Vienna. VA 22180 

(703) 556-0007 

Lisi Price: perpetual corporate license (unlimited 
number of machines and sites) $146.25. Perpetual 
site heense (one site) $48.75 

Requires: 64K RAM 

CIRCLE 663 DN READER SERVICE CARD. 


Locksmith PC 

Alpha Logte Busincss Systems 
4119N. Union 

Woodstock. IL 60098 

(815) 568-5166 

List Price: $79.95 

Requires: 192K RAM: 1BM 
PC. XT. or compatibles. 





CIRCLE 659 ON READERSEAVICE CARD. 


hear it. In the same way, the PC reads 
things it can’t write.”’ In effect, the finger- 
print on a protected disk is a disk error. It’s 
useful for DOS to be able to detect errors, 
but there’s no reason for it to replicate 
them. 

Companies that make protection 
schemes have invented many different 
kinds of fingerprints. The 1BM PC formats 
a blank disk so that it writes data in sepa- 
rate tracks. Each track is divided into eight 
or nine sectors (depending on the version 
of DOS) with 512 bytes per sector. A typi- 


ENC-300, ENC-304, ENC-305, ENC-306 
Jones Futurex Inc. 

3079 Kilgore Rd. 

Rancho Cordova. CA 95670 

(916) 635-3972 

List Price: ENC-300, $245: ENC-304, $595. 
ENC-305, $995, ENC-306, $895 

Requires; 128K RAM. MS-DOS 3.1 oreartier. 
CIRCLE 662 ON READER SERVICE CARD 


MagLock 

Flinder Software Laboratories 

169 Bumside 

Tanwanda, NY 14150 

(716) 693-0584 

List Price: $89 plus $5 shupping and handling 
Requires: 128K RAM. PC-DOS 2.0 or later. 
CIRCLE 661 ON READER SERVICE CARD. 


Disk Mechanic 

MLI Microsystems 

P.O. Box 825 

Framingham, MA 01701 

(617) 926-2055 

Lisi Price: $70 

Requires: 192K RAM on PC 
or XT, 256K RAM on AT, and 
320K RAM on COMPAQ. 


CIRCLE 660 GN READER SERVICE CARD 


Knight Data Security Manager 

AST Research Inc. 

2121 Alton Ave. 

Irvine. CA 92714 

(714) 863-1333 

List Price: $295 

Requires: 128K RAM. hard disk drive. DOS 2.0 
or later. 

CIRCLE 665 DN READER SERVICE CARD 


The Access Key 

Gordian Systems Inc. 

3512 W. Bayshore Rd. 

Palo Alto. CA 94303 

(415) 494-8414 

List Price: $30 

CIRCLE 666 DN READER SERVICE CARD 
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cal fingerprint might be a track made up of 
a peculiar number of sectors or a series of 
sectors that are an odd size. One of the 
most common schemes is to physically 
overlay a series of sectors. Another is to 
give a sector a strange ID. 

Another fingerprinting technique uses 
weak bits. These bits are of unstable data 
that have a different value every time 
they’re read. In a copy-protection scheme, 
the program reads the weak bits several 
times in a row. If the program gets differ- 
ent values for the data, it knows the data is 
weak and that the disk is an original. A 
DOS DISKCOPY command doesn’t pro- 
duce weak bits; it writes permanent values 
in the sector that was supposed to be weak. 
Thus, if the check routine finds strong bits 
that return the same value every time they 
are read, it knows the disk is a copy and 
will refuse to load. 

Some fingerprints are harder to produce 
than others. A standard PC can actually be 
made to write simple fingerprints if you 
use special software to drive the disk con- 
troller. Both Glenco Engineering and an- 
other well-known copy-protection compa- 
ny, Softguard Systems Inc., sell kits that 
tum a PC into a copy-protection machine. 
Strictly through software, they make the 
disk controller write oddball tracks that 
DOS normally doesn’t allow. Disks with 
these fingerprints can't be copied using 
standard DOS utilities. 

However, anything that the PC can be 
made to write with special software, it can 
be made to copy with special software. 
Such low-level protection schemes are 
easily defeated by the many good copying 
programs that are now available. Disk- 
Tech, Quaid Software, and Central Point 
Software all make copy programs that act 
like the kits sold by the copy protectors 
(see sidebar, **The Master Copiers’’). 
They analyze the original disk’s finger- 
print and tell the disk controller to copy it. 
What software can do, other software can 
undo. 

The copy-protection companies have 
fought back by using special machines that 
lay down tracks that the PC’s disk control- 
ler can read but can’t possibly be made to 
copy. This is, of course, more of a bother 
for the software producer because it can’t 
duplicate this protection system itself. It 
must either buy specially formatted disks 
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The Right to Bill 
If users have the right to make free, painless backups 
and software companies have the right to be paid 
for the fruits of their labor, whose right comes first? 


Ce protection is a thomy issue. It's 
at the heart of a clear conflict be- 
tween the right of software vendors to 
guard against piracy and the right of le- 
gitimate users to make backup copies. 
On the basic issues the law is clear. You 
can't make copies of commercial soft- 
ware to sell or give away, but you can 
make archival copies. Enough people 
want to make copies—for whatever rea- 
son—to make a good market for compa- 
nies that sell copy-busting programs. 


The rest of the software industry | 
thinks these companies sail under the 
skull and crossbones. And no doubt 
some people buy copying software so 


they won't have to buy anything else. 
However, the vendors of copying soft- 
ware take a strong public stand against 
piracy. Central Point, for example, in- 
cludes ADAPSO’'s **Thou Shalt Not 
Dupe*’ brochure along with its Copy If 
PC. 

Mike Brown, Central Point's presi- 
dent, thinks the solution is education. 
“The computer is too new,” he says. 
‘People just don't know it's wrong to 
steal software.’ He also argues that if 
software vendors gave good valuc for 
money and were good to their customers, 
there’d be no need for copy protection. 

Brown cites his own products. Most 
distrihutors won't carry them for fear of 
offending other software vendors. That 
makes Copy I PC hard to find. It’s also 
unprotected. This combination is a great 
incentive to piracy, but Brown says it’s 
not a problem. He keeps his prices low. 
supports his customers, and issues fre- 
quent updates. ‘*We give the customer a 


from the protection company or get the 
protection company to do the duplicating. 
Even so, protection may not be perfect, 
since the copy-busting program may not 
have to make a perfect copy of the finger- 
print. Kevin Larsen, sales manager of 
Disk-Tech, which produces Personal 





reason to like us and to continuc to do 
business with us.”’ he says. ‘When you 
do that, you don’t need copy protec- 
tion.** 

Although Brown's business depends 
on copy protection. he wouid like to see it 
go away. His company is a member of 
ADAPSO and of the Software Publishers 
Association, where he preaches his brand 
of customer service. 

W. Krag Brotby, chairman of copy- 


' protection maker Vault, is less sanguine 


about customer honesty. **As the density 
of micros becomes greater, the opportu- 
nity for software theft increases,”’ he 
says. Brotby agrees that protection is a 
nuisance, but he thinks it’s necessary. 
**We’ve all gotten used to the car lock,” 
he says, *‘although it's an impediment to 
using a car.” | 

He also points out that software lets | 
people do in hours what might have taken 
days or weeks without it. Hunting for a 
key disk or waiting a few seconds for a | 
protection check is a small price to pay. 
**Maybe we're looking for too much in- 
stant gratification,”’ he says. 

Joe Diodati of Softguard makes a liv- 
ing selling copy protection, but he’s no 
evangelist for it. He sees it as an unfortu- 
nate necessity with no inherent value. 
*‘What utility have we [copy protectors 
and copy busters] added to the world?”’ 
he asks. **All we've done is add to entro- 
py—nobody really gets anything out of 
it."’ Ultimately, he too would probably 
like to see copy protection go away. 
““Education,’’ says Diodati, “‘is more 
important than technology.”” 

—Jared Taylor 





Copier, gives the example of a copy-pro- 
tection scheme that might write 101 sec- 
tors to the fingerprint track instead of the 
usual 8 or 9. Even with special software, 
the NEC controller can’t write a track with 
101 sectors. However, as Larsen explains, 
when the protection routine checks the fin- 
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HERE’S THE BIGGEST 
REASON TO DUMP 
YOUR OLD PRINTER. 


Trl 


That's pronounced “Alps"’ Alps Electric is an International 
Asin Alps Electric Co., Ltd., the | Fortune 500 company. A $1.5 billion 
Japanese company that manufactures manufacturer of computer and elec- 


the new Alps P2000” Dot Matrix tronic products. 

Printer. Which happens —" A company that has been 

to be the perfect PC —— making computer printers 

printer for companies _ a for a decade and selling them 

who've outgrown their ’ in countries throughout the 

old ones. Oe Including this country 
Fine. But who's Alps Electric? (under the brand names of major 

And what difference does it make? computer manufacturers ). 


P2000 is a trademark of Alps Electric Co., Ltd. ©1985 Alps America. 





What's more, Alps Electric is the Alps. Now that you know how to 


parent company of Alps America, say it, perhaps you'd like to dial it. 
the company that sells, services and (800) 828-ALPS. In Califomia, call 
supports Alps printers in America. (800) 257-7872. 
And the difference all that makes We'll give you all the reasons the 
is this. Alps P2000 should be your next PC 
Whether you're buying one printer. And we'll give you a brochure 


printer or a thousand, you really ought about it. 
to buy them from a solid, experienced One written ALPS 
company you can depend on. in plain English. 

Which is exactly what we are. AMERICA 


CIRCLE 230 ON READER SERVICE CARD 
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gerprint, all it can actually look for is the 
address of the 10]st sector rather than 
count all 101 to be sure they’re there. 

To defeat such a scheme, all you have 
to do is write an address for sector 10] 
rather than format 101 physical sectors. 
This the NEC controller card can do. The 
fingerprint check will then find what it’s 
looking for and be fooled into loading the 


program. 
Getting Tough 


It didn’t take the protection companies | 


long to get wise to this trick. Now they 
make programs that run a thorough check 
for a fingerprint that the PC itself can’t pos- 
sibly write. But still, the copiers can beat 
them. Copy Write, by Quaid Software, has 
a.utility that doesn’t even try to copy an or- 
nery fingerprint. Instead, it puts a descrip- 
tion of the fingerprint on the new disk rath- 
er than the real thing. Before you run the 
copy, you first load a small, memory-resi- 
dent Quaid utility. At run time, the utility 





interrupts the protection-checking routine, | 
reads the description of the uncopyable | 
fingerprint from the new disk, and tells the | 


check routine, ‘*Here’s what you're look- 
ing for.’’ The protection program thinks 
it’s found the real thing and loads the pro- 


Yet another software-based protection 
scheme starts with a scrambled, unusable 
version of the program on disk. As usual, 
the protection routine first looks for a fin- 
gerprint. Part of the fingerprint is a key that 
unscrambles the program after it’s already 
in memory. Only then will it run. 

Bob McQuaid, president of Quaid Soft- 
ware, explains that even if it isn’t possible 
to copy the fingerprint and key perfectly, 
there’s a way to defeat this scheme. A 
clever utility can capture the protected pro- 
gram after it’s been unscrambled and write 
it out to disk. The unscrambled program 
can then be copied with no trouble. ‘“‘We 
have not found anything that we cannot 
copy,”” says McQuaid. 

However, as software protection 
schemes proliferate, it gets harder to de- 
sign a single program to beat them all. The 





i 
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copy busters have neatly solved the prob- | 


| lem with hardware. Central Point and 
Disk-Tech have both introduced add-on 
boards for the PC that make perfect mag- 


board costs $95 and is cabled to both the 
disk controller and the drive. When Cen- 
tral Point software is running, the board 
takes over from the controller. Since it has 
fone of the write limitations of the NEC 


| disk controller, it can copy anything. As 


Central Point president Michael Brown ex- 
plains, ‘‘It just picks up the data from one 
disk, puts it down on another and says, 
‘Next sector, please.” °” 

Joe Diodati, Softguard’s vice president 
for marketing and sales, takes a dim view 


PROLOK burns tiny 
holes in the protected 
disk with a laser. 
This branding makes a 
physical fingerprint 
that even the new copy 
boards can't reproduce. 


of the new boards. **We’ve been pretty 
good at being a moving target,”’ he says, 
**but this is an escalation in the war.”” Dio- 
dati says his company is not planning a 
hardware counterattack but is trying to find 
a software technique to outwit the copying 
boards. Even so, he is generous to the 
competition. ‘*You’ve got to give Central 
Point a hell of a lot of credit,’’ he says. 
‘*What they have done is produce a cheap 
duplication system—it’s a nice piece of 
equipment.” 





On the Hard Disk Front 

As the floppy disk battle rages, another 
front has opened up on hard disks. More 
and more software is designed to run on a 
hard disk, but that poses a different kind of 
protection problem. So far, many vendors 
have taken the key-disk approach. You 
can copy the protected program onto as 
many hard disks as you like, but in order to 
run it, you have to put the original floppy 
in the A: drive. When the program runs 
from the hard disk, it checks for the finger- 
print just as if it were running from the 
floppy. 

Since some of the most popular pro- 
grams (1-2-3, Framework, Symphony, 
dBASE 111) use this technique, there is in- 
centive to defeat it. The most common 





utility that sits and waits for the protection 
routine to hunt for the disk in drive A: The 
utility ambushes the query, tells it that all is 
well in drive A: and sends it home. The 
check thinks it’s done its job and runs the 


program. 

Quaid and Nostradamus Inc. both sell 
memory-resident programs that defeat the 
key-disk check for some popular pro- 
grams. Central Point’s Copy If PC in- 
cludes a similar utility at no extra charge. 

Lately, the hard disk battle has taken a 
new tum, since legitimate users are tired of 
key disks. The protection companies have 
responded with a way to install protected 
programs so that they run without a key 
disk while remaining protected. Such pro- 
grams come with an installation utility that 
counts how many times you put the pro- 
gram on a hard disk. Two or three shots is 
all you get. However, since you might de- 
cide to move the program to a different 
hard disk, there’s usually an ‘‘uninstall’’ 
routine to remove the program. Each time 
you uninstall, you get another chance to re- 
install onto a different hard disk. 

This technique could work well for site 
licenses. A large company that wants 500 
copies of a program could strike a deal 
with a software company for a custom- 
made floppy disk that allowed 500 hard 
disk installations instead of the usual 2. 
The deal could include a fat discount on the 
cost per copy. 

Hard disk installation uses the old fin- 
gerprint technique. However, since the 
fingerprint has to be on each user’s hard 
disk, each PC has got to write it. As I dis- 
cussed earlier, any fingerprint a PC can be 
made to write on a floppy it can be made to 
copy—with special software. This sounds 
like a copy-buster’s dream. It’s not. Each 
hard disk fingerprint includes information 
about the unique physical characteristics of 
the disk. 

As it happens, hard disks are rarely, if 
ever, identical. Each has a different num- 
ber of bad tracks in different locations. 
Thus, if the fingerprint contains this infor- 
mation, even using DISKCOPY to dupli- 
cate the contents of one hard disk on anoth- 
er will not make a good copy. The 
fingerprint on the second disk won’t match 
its physical characteristics and the program 
won't run. 


| aretie copies of any disk. Cemral Point’s | method iS10-use aomall, mennory-resident 4One wey around tis, of course, 4 to | 


170 


PC MAGAZINE ® JANUARY 14, 1986 





make faithful magnetic copies of the pro- 
gram disk before you use it to install to a 
hard disk. Then you could use up all the in- 
stallations on the original disk and still 
have live copies that will also install. The 
battle of wits goes on. 


The Hardware Wars 

Physical copy-protection schemes are a 
different matter. Of these, the best known 
is certainly PROLOK by Vault Corp. 
PROLOK works by buming one or two 
tiny holes in the protected disk with a laser. 
This branding makes a physical fingerprint 
that even the new copy boards can’t repro- 
duce. If the check routine doesn’t find the 
little holes, the program won’t run. 

This hole scheme sounds like bullet- 
proof protection, but it’s not. Quaid Soft- 
ware took advantage of the fact that PRO- 
LOK was making a series of checks for the 
laser bum rather than a single pass. During 
one of those checks, a Quaid program 
fooled PROLOK into thinking it had found 
the bum. Vault has taken Quaid Software 
to court for breaking its protection scheme. 

Vault chairman W. Krag Brotby says 
he knows of no copy program that can de- 
feat the latest version of PROLOK. He 
says the company puts out a new version 
“*roughly every quarter”’ to take advantage 


of new releases of DOS and to keep ahead | 


of the copy busters. 

Vault also sells a product called FILE- 
LOK that protects data as well as pro- 
grams. It comes on fingerprinted disks that 
are blank except for the check routine. Any 
data you put on that disk can’t be copied. 
This is a good solution for defense contrac- 
tors, for example, that routinely deal with 
sensitive information. For added security, 
FILELOK comes with an option that en- 
crypts the data to make it unreadable as 
well as uncopyable. 

Vault was in the news about a year ago 
on account of a punitive protection scheme 
that became known as ‘Killer PRO- 
LOK.”’ Brotby says that Vault developed 
the infamous scheme at the request of its 
customers. Many of them had gotten tired 
of seeing their software pirated in huge 
quantities, especially overseas. In Mexico, 
for example, as many as 200 illegally 
made copies may exist for every legitimate 
piece of business software. In Singapore 
and Hong Kong, there are stores that open- 
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ly sell cheap, pirated programs. 

Killer Prolok, which Vault never 
planned to sell in the U.S., was going to 
teach pirates a lesson. If it couldn't find the 
laser holes on a bogus copy, it would wipe 
out data. If the disk were write-protected, 
Killer Prolok would wait and bash the next 
disk. Vault never released the product 
overseas either, but the very idea scared a 
lot of people. 


The ADAPSO Key 

Another physical software-protection 
technique is the ADAPSO key. ADAPSO, 
which is headquartered in Virginia and 
calls itself ‘the computer software and ser- 
vices industry association,’’ has invented 
an eleventh commandment: Thou shalt not 
dupe. However, injunction alone hasn't 
kept people from duplicating software, so 
ADAPSO has proposed a true hardware- 
based protection scheme. 





The ADAPSO system would require a 
lock box and a key. The key would be a 
small ROM chip that contained a small 
fraction of a protected program. The rest of 
the program would be on disk, but without 
the ROM key the program wouldn't work. 
The key would go into the lock box, a re- 
ceptacle about the size of a pack of ciga- 
rettes, that, in turn, would plug into. acom- 
puter’s serial port. The lock box would 
include a pass-through to let you use the 
port for other things, but its main feature 
would be a set of slots, or keyholes. 

Protected software would come with a 
disk and a key that you'd have to plug into 
the lock box. The floppy portion of the 
program wouldn't be protected, so you 
could back it up all you wanted. ROM 
chips seldom go bad, so you wouldn't 
have to back them up. ROM chips are also 
damn hard to copy, so the vendor wouldn’t 


(continues on page 178) 
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Uhisormtion: Kent Willams 


“Twas days before Christmas, 


and all through the offices, many creatures 
were stirring, even the bosses. Year-end figures were 
wrung by the accountants with care. In the hopes 

that black ink would somehow appear there. 


denotes IBM-AT compatibllity. 


SOFTWARE 


We only carry the latest versions of products 
Version numbers in our ads are current at 
press time. 


Alpha Software 
»Keyworks ees $49. 
DataBase Manager 202 169. 
~Electric Desk 1.1 (w/Keyworks) . 195. 
Ashton-Tate 
dBase Il 243 . call 
dBase Ill . call 
Framework II call 
Best Progrems 


PC Connection 15-day money back guarantee 
on these Best Programs. 
»PC/Tax Cut (1986 version for 1985 ae 124 





PC Connection 
Software Special 
through January 31, 1986 


BORLAND INTERNATIONAL 
Turbo Holiday Jumbo Pak 


Includes: 

@ Turbo Pascal 30 

@ Turbo Tutor (steps you from the 
basics right through advanced pro- 
gramming concepts & techniques) 
Turbo Graphix Toolbox (create busi- 
ness graphics, easy windowing & 
store screen images to memory) 
Turbo Database Toolbox (3 modules: 
Turbo Access, Turbo Sort & General 
Installetion System) 
NEW! Turbo Gameworks (Chess, 
Bridge and Go-Moku) 
NEW! Turbo Editor Toolbox (build 





»Personnel Senes Level |... .. i 279. 
~Personnel Series Level Il . 419. YOR Onn wird Pivessso)) 
~Personnel Series Level Ill..... .. . §59. For the IBM-PC, XT and AT 
»Personal Finance Program 2.0... ... 65. 
»Professional Finence Program 40... 149 
»PC/Fixed Asset System 3.0... . .... 329. BPI Accounting Software 
Bible Research General Ledger C.13 ... Se aera 289. 
THE WORD 3.0 (KUV Bible) .. 145. Accounts PeyableC.13..... 0 ...... 289. 
“THE WORD 3.0 (NIV Bible). . 145. Accounts Receivable C.13.. ....... 289 
Borland International ~Business Builder (G/L, A/R, A/P, Payroll, 
PICO AME VO Ma kilo 19. informetion menagement, spreadsheet, 
Turbo Detabase Toolbox Tks 30. business graphics and word processing) 399. 
~Turbo Graphix Toolbox 1.0. ......... 30. Breakthrough 
“Turbo Editor Toolbox 1.0 ...... 37. «Timeline 2.0. . 249 
Turbo Gameworks 10. . .. 37. Broderbund 
Turbo Newpak (Gameworks and Editor) 52 Bank Street Writer . . 49 
#Turbo Lightning 1.0 fospetny dictionary »Pnnt Shop . . : 2 BB 
and thesaurus). . 57. Graphics Librery Ge ee wo 22. 
Tai ck-1 5 foocy pintectedl. 30 Coteoput abana a 
Sidekick 1.5 (norprotected). 40:9 "Chess ataermmart j 
Reflex 1.0 ..... 2... 57. 
wSideine5.0....00 0 0 wee 37. 
Superkey 1.10. fe. wpe eee 37. ~Printer Boss 5.0 99 
»Superkey/Sidekick Package (includes Dac Sott eo ; 
$15 rebate coupon from Borland)... . 67. Dac Easy A nting 1.0... 45. 
»Turbo Pascal 30... .... 37. Decision Resources 
~Turbo Pascal 30 w/BCD . 59 Chert-Master61..... . 237. 
Turbo 8087 3.0... ...... 59. Diegram-Master 5.0 ....... . 207. 
Turbo 8087 30 wBCD. ........... 72. wSign-Master 5.1. .... 157. 
~Turbo Holiday Pak (Pascal 3.9, Tutor, Digital Research 
and Database Toolbox) ............... 67. GEM Desktop 1.1... 0... 0 0.0.0.0... 20. 
~Turbo Holiday Jumbo Pak (Pasca/ 3.0, »GEM Drew 1.0 (includes Desktop) . 93. 
Datebase, Editor & Graphics Toolboxes »GEM Collection 1.0 (includes Desktop, 
and Gemeworks). . special Paintand Write). .....0 00... 119. 
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Dow Jones 
Market Manager +......... : $145. 

»Spreadsheet Link. . . os 145. 
Membership Kit.............- 19. 
Enertronics 

~Energraphics 1.3............0....6- 165. 
Evergreen 

~One Write Plus 1.0... .... ...... . 169. 
Financial Software 

Financier 21. 6.0.6 2 ee eee 59. 


Friendtysoft 
Fnendly Writer 3.2 (w/Frienaly Spelier).. 55. 
Funk Software 


Sideweys 3.0 5 +l 
Graphic Communications 

»Grephwriter Combo Set. . ti Gr GOO! 

Freelance... nen . 189, 
Harvard Associates 

»¥PC LOGO 2.0 . 69. 
Harvard Software 

Harvard Project Maneger 1.16........ 209. 


~Harvard Total Project Manager 1.0.... 289. 
Human Edge 


Mind Prober . . 27. 
Infocom 

Comerstone 1.0...... 0 ............ 279. 
Lifetree 

-Volkswriter 3 (w/TextMerge) .... ..... 159. 

Volkswnter Scientific 1.0 ............. 289. 
Living Videotext 

wThinkTank 20. . ......0........000. 109. 

Ready 1.0.0)8 cunt pecans 49. 
Micro Education (MECA) 

«Jim Fixx Running Program 1.2......... 49 

»Maneging Your Money 2.0... ........ 99. 
Mi 

PEASY GIO. phere oeccts. ecg 97. 

-WordStar 3.31 ....... 





»WordSter Propek 3.31 
Hard disk recommended for Wordstar 
2000 & Wordstar 2000 Pius 





WordStar 2000 1.01.......... : . 259. 
WordStar 2000 Plus 1.01............. 299. 
Microrim 
~Extended Report Wnter 1.2............ 85. 
Clout 2.0..... 0.0... Rte $8 i 
»Rbese 5000 1.01 ; 
Upgrade Kit to Ribase 5000....... .. 129 
Microsoft 
Multiplan 20......00......... 000 . 119. 
Microsoft Word 201 iepeacy) . call 
Microsoft Project 2.0.......0 . ....... call 
Microsoft Chart 20... ...... . call 
——ae eee oe One 
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When inside my brain, 


there arose such a clatter, 
I looked up from my keyboard to see what 
was the matter. Away to my notepad I flew like a flash, 
to see what I’d done in Christmases past. 




















The following Microsoft mice now »PFS:File B:01 ... . $84 Training for Lotus 1-2-3 . $49. 
come with PC Paintbrush 3.0 software: »PFS:Greph B:01. 84. -Treining for dBase II. ; 49. 
Microsoft Bus Mouse with softwere 5.0 $135. PFS:PlanA‘O1.. ....... . 84. — -Treining for Project Manegement . 49 
Microsoft Serial Mouse with software 5.0 135. »PFS:Write C:00 (wIPFS: Proof)... 84 Scarborough Systems 
LANGUAGES First Success (Combo Pack includes PFS: MasterType.. .. . 26 
BQUICK Basic: 1:0 2602:-2:2 ale emer 69. Write, Proof, Plan, File)... .. 3 229 Simon & Schuster 
Pascal Compiler 3.31... ..  ...... 175. SorcimiUS »Typing Tutor Ill... . 
Fortran Compiler 3.31....... ...... . 205 SuperCalc 3 2.1 (w/Sideways)........ 199 
Basic Interpreter 5.28................ 205 Spectrum Holobyte EDUCATIONAL 
Sa Compiler 5.36... MAM Studio... .pgee vis oe. eee ee 32. Barron's 
IONS SIO: Ropes vce ok ‘ Springboard Computer SAT . 59. 
~Business Basic Compiler 1.10..... .. 258 w#Newsroom....... 006.0 .ouee eee eee %. Designware 
Microstuf Clip Art Volume 1 (tor Newsroom) aia 19. Spellicopter (ages 6 to adult) . f 25. 
Crosstalk XVI3.6....0. 2... 00.0. 95 Unison Mission Algebra (ages 13 to adult)... 27. 
PROMO 1S 3. ata bee ele per 95. AMGAMCYET  os5 5:5 42 etter? ih ne 322: European Nations (ages 9 to adult), . 27. 
winfoscope 1.02........ 2... 2. ...00, 129 Printmasten tly Paes eek ccna ee 37. Grammar Examiner (ages 9 fo edult)... 27. 
~Transporter 1.4 (includes Crosstalk)... 169. United Software States and Traits (eges 9 fo edult) ..... 27. 
MultiMate internationai ~Einsteinwriter 7.2 (w/coupon for free Digital Research 
Just Write 1.0 . pas hes eee 79 Spelier) Warr tk nc can hurts bate he 99 Diagnostic Test (PSAT) .. . . 14, 
»MultiMate 3. 31. AN iM i i ck call In-House Accountant 2.05 109. OwlCat SAT (15 hours) .... 63. 
»Muhimate Advantege 3. 5 Mee fiih sen Beaks call ASCII Pro 4.23..... 0.0.0... cee 69 OwlCat SAT (60 hours)... . 169 
Peter Norton Xanaro Eduware 
eNorton Utilities 3.4.0......... 0... 59° HAbiity10...00 0.0... . Call Algebra 1 Aas 2 22 
Nantucket Software Algebra2... ........ 5 22 
Clipper... . 349 TRAINING Algebra 3 22. 
Powerbase Systems ATvl Harcourt Brace Jovanovich | 
»Powerbase 2.1. 197 SKILL BUILDER PROGRAMS Computer SAT . 49. 
Quarterdeck Intro and How To Use Computer GRE. 257. 
wDesqVvIEW... 6 cee eee 65. | Word Processing MS-DDS Scarborough Systems 
Rosesoft Business Software PC-DDS »Bulld-e-Book (ages 2-to 12).. 19. 
»Prokey 4.0. : . 88 Dete Bases Typing Tutor Simon & Schuster 
Satellite Software Compaq BASIC Lovejoy’s SAT... . 39 
tke Shea 1.. . 239 IBM-PC pene -eech 38 Spinnaker 
rborough Systems All Spinnaker products now work with 
Your Personel Net Worth 1.1... . .... 59 pet oe WER PROGRAMS DOS 2.x and 3.x. 
pees & Schuster dBase Il dBaselll Lotus 1-2-3 Educational Games for Young Computer 
Webster's New World Speller 1.2....... 39. MS Word  Supercalc 3 Multimate Users. (All require graphics board) 
Software Digest Ps »Face Maker (ages 3 to 8)..... ..... 18 
Retings Newsletter Hees pend Baa 3 »Kids on Keys (ages 310 9).. ..... ... 18. 
This publicetion is unparalleled for its pe Meee y a Bs ech 49. Fraction Fever (ages 7 to adult)........ 18. 
ieoues evaluate the folowing programs: word _Frlendlveott Ties 75; gmk 908). 20 
f ig programs: PC Intro Set . 35." ges es a 
processors, file mgt., database mgt., INDIVIDUAL SOFTWARE _ »Kidwniter (ages 6 fo 10).......... : 20. 
spreadsheets, graphics, integrated accing , ~The Instructor ll . _ 35 wTreins feges 3108)... ... . 20. 
project mgt., communications, integrated -Professor DOS ae 47 «Snooper Troops | (ages 10 to aduit) 23 
productivity. Tutorial Set (both items above)......... 75, »Snooper Troops Il (ages 10 to adult) . 23. 
Single copy............. .. 2450. Professor Pixel 47 win Search of the Most Amazing a 
Year subscription. .... . 24500. 7, ing Instructor ... 3g «fe ges 10 to adult)... 23. 
Softstyle yping Sie ' Delta Drawing (eges 4 to adult)... 27. 
»Pontworks 1.05... ..... 39 »President’s Choice (ages 4 to adutt) . 27 
Software Group Springboard 
wEnable 1.1........ call 1 800/24: 3-8088 »Fraction Factory feges 8 to 14) nebo TB: 
Software Publishing »Make A Match Math (ages 2% to 6).... 19 
»PFS:Proof B:00... 59. i 190) »Piece of Cake Math (ages 7 to 13).. .. 22 
»PFS:Report B:01 .. 77. eat aa c Nee Ar 8 ee Early Games for Yeung Children 
A A000. 2% to 6, eget Sooo 22 
»PFS:Access A:00 84 603/446-3983 feges 2'% to 6).. 
For the IBM-PC Exclusively. 
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ow on the screen, 
tale sad but true. I'd forgotten 


to get perch for people I knew! A modem for mother, 
Zork for the kids. Tycoon for the chief, 
and a hard drive for Sid. 





















Springboard (continued) ADVANCED XOR 
~Music Maestro (ages 4 to 70).... $22. Zork Il Zork iil einfidal NFL Challenga (be the coach)......... $79. 
~Easy As ABC (ages 3 to 6)......... . 24. Sorcerer ~Suspect 
Stone (requires graphics board) A Mind Foravar Voyaging ....... aach $29. HARDWARE 
~Across the U.S.A. (ages 5 and up)... .. 22. EXPERT AST Research ‘ 
My Latters, Numbers, Words (ages 1105) 29. ending —-Starcross. +» Suspended All AST Boards come with a full one 
Kids Stuff (ages 3 to 8). «0... 29. Spellbreakar = al ach 31 year warranty. 
Memory Master (ages 3 fo 8) ......... aS aaa Sak ail ae SS aire vena ‘  SixPakPlus 64k upgradeable to 384k, with 
The Learning Company invisiclues (hint booklets) ara availabla clock calandar, serial & parallel ports & now 
»Addition Magician (ages 6 to 10).... .. 23. for most Infocom games. Specify game... 6. includes Sidekick varsion 1.5 non-copy 
Magic Spells (ages 6 to 10) f M jue Sports protected (game port optional)........ 225. 
Word Spinner (ages 6 to 10).... .... .  »#Microleague Baseball (you are the 384k (fully populated).......0........ 
»Readar Rabbit (ages 5 to7)........ 26. manager)... eee 25. MegaPlus || 64k upgradeable to 256k (or 
»Moptown Hotal (ages 8 to 13)........ 26. Microprose more with MegaPak) with clock calendar 
«Number Stumper (ages 6 to 10) ...... 26. ~F-15 Strike Eagle................ 0... 22, and serial port (parallel, game, or second 
~Moptown Parada (ages 8 to 12) .... 26. Microsoft serial port optional) ..............66.5 249. 
Rocky's Boots (ages 9 and up)...... . 32. Flight Simulator 2.12 (now works with VQ Plus I! with clock calendar and serial 
Hercules Mono Card).... ............ 32. port (parallel, game, or second serial 
RECREATIONAL 1Step Software port optional) 0.6.6... 66. ce cece 125. 
Biue Chip ~Golf's Best (break 70 at Pinehurst No. 2) 32. Parallel, game, or second seria! port 
High finance simulations. Origin Systems for any AST board (specify board) ..... 35. 
MBELON «cde cee oh eee go, Altima IM ote dees eee 39, »AST-5251-11, §79. 
»Millionaire _ 32. Parior Software PAST =ST BOR. «22 BV eo islesls onic AM 
wSquira......00.. 0... 32. ~Bndge Parlor (tha best Bndge “Reach Modem half card 300/1200 baud 
PIVCOONINIE. ofc s oa 9p, Sinmlation)3y 2 22... DR ces tas: 49. _ internal modem includes Crosstalk XV! 339. 
Broderbund PCSoftware ~Advantaga 128k upgradeable to 1.5 Meg 
Championship Lode Runner . . _ 23, Championship Blackjack ........ ... 23, (or more with Piggyback Card), with serial, 
Ancient Art of War ........... . 97, Chess 2001 .  parailal ports, now includes Sidekick version 
CBS »Armchair Quarterback 15 ey peg oe (game port and 
Professional Software second se: optional)........... 
Uy US eeu UN SHO aiNeveud _ 22, »RAMpage! upgradeable to 2Mb, fully 
Electronic Arts eTriva Fever il...... . 15. Supports LOTUS/INTEL axpanded memory 
Pinball Construction Set.. ........... 25. Super Sports Trivia... . 18. cc (EMS)... cee call 
#Dr. J/Larry Bird One-on-One . 28. . 
~Music Ceca Set... | 2B. . 29, Video og composita monitor (green) 129. 
Friendlysoft Video 300A composite monitor (amber) 139. 
»PC Arcada ......... 2 oe. . 35. . 24, Video 310A mono monitor (amber) .... 169. 
Funtastic . 24 Color 600 - RGB monitor............. 399. 
Among the finest arcade style games .. 24, Color 700 - AGB monitor............. 439. 
available. i . 33. Compucable ; 
Cosmic Crusadar.... _.. 27, King’s Quest... 2.2... . 83. Plastic Keyboard & Drive Covar Set.... 17. 
Snack Attack Il.........0 0. 27, SieTech ~IBM Mono Screen Enhancement....... 17. 
Big: TODwemewii sys eral nS 29. Wizardry... aT, 42, Cuesta ‘ 
Master Miner. . 29, Spectrum Holobyte Uninterruptable power backup units 
Hayden Software -GATO..... ees - . 27.  Datasaver 240 WATT ................. call 
Sargon Ill (highast ratad Chass program) 35. Sublogic »Datasaver 400 WATT ..... ....0..0.... call 
Infocom Difficulty levels shown in italics py Mission Pinball. . . 29. Curtis 
JUNIOR AICTE oe Peat eens Meee ® (oes 33. ACCESSORIES 
wSeastalker. 0.0 0. cccccce veeee eee 25. ey (airport) disks are available PC Pedestal (for IBM Mono or Color)... 37. 
ie for Jet—100 airports............ each 15. Portable Pedestal. ................... 47. 
STANDARD Telarium System Stand... .- 20.200. eee 19. 
~Enchanter «the Witness +Planettall Rendezvous with Rama . 27 ~~» System Stand lor IBM-AT.............. 37. 
-Cutthroat eWishbnnger Zork | PAMAZON 0 sce ebb te 27. Low Profile Tit and Swivel Pedestal .... 37. 
wHitchhiker’s Guide ... each 25, Fahrenheit 451. BSc es EE 27. Crystal 300-watt (line conditioner) ..... 159. 
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It gave me great pain. 


There was so much to do! 
How could I possibly see this list through? 
When what to my wondering eyes should appear, but 
PC Connection’s number big, bold, and clear. 


CABLES 
»AC Plug Adapter (any monitor to your aes ° 
»Smartmodem to IBM Ceble. . 
Keyboard Extension Cable (3 to 9 feet) ne 
Extension Cables for IBM Mono Display 33. 
Color and Monochrome Extension cables a 
»Printer-to-IBM cable 


SURGE SUPPRESSORS 
All surge suppressors have an oniolf sae 
fest 






Diamond (6 outlets). .. 
~Emerald (6 outlets; 6 ft cord) . 
»Sapphire (3 outlets; EMI/RFI filtered)... . 
Ruby (6 outlets; EMI/RFF filtered; 6 ft cord) 50. 
Command Center (5 outlets; EMI/RFI filtered, 
digital clock; master key switch; circuit 


DIGBKCN) Fiat Sulriss eke 123, 
DataProducts 
8050 color pnnter. .... 66... call 
8070 color printer . . Call 


Epson 

All Epson dot matrix printers have built in 
graphics capability. in addition, the LX-80, 
FX-85, FX-185 end LX-90 can ail print 








PC Connection 
Hardware Special 
through Jenuary 31, 1986 


QUADRAM 

The Gold Quadboard Ok 
Quadram introduces e new standard in 
PC enhancements. 


Includes: 


Mernory expansion to 640k using 64k 
or 256k chips 

RGB and Composite Video Output 
Perajlel and sena! port 

(2nd parallel or serial port optional) 
VO brecket, clock calendar 
Keysaver, QuadMaster III Softwere, 


, QuadPaint 


PolyWindows DeskPlus™ 
$369. 


100% IBM-PC tcompatibility. . . 





Hercules 


Hercules Color Card (pareliel port).... 169. 


Mouse Systems 
»PC Mouse (w/software, pad, & PC Paint) 139. 
NEC 
»Pinwriter P2-3 (1BM, 80 column)..... $559 
»Pinwniter P3-3 (IBM, 132 column).... 759 
»Pinwniter PS (IBM, 132 column) ...... 899 
»Spinwnier 2050 (letter quality 17 cps).. 679 


»Spinwriter 3550 (letter quality 32 cps) 1099 
~Spinwniter 8850 (letter quality 50 cps) 1489 
Orchid Technologies 
All Orchid Boards come with PCnet Drive 
(Ram disk), PCnet spoo! (print spooling), 
disk caching & partitioning 
Conquest Multifunction Board Gk upgrade- 
eble to 2Mb, fully supports LOTUS/INTEL 
expanded memory specification (EMS), 
includes clock calendar, serial port, and 
parellel port. A PCnet Daughter Board 


canbeedded ... tees. 289 

PGnet Daughter Board piggybacks to 

Conquest with networking software... .. call 
»PC_Net (stend alone card). . call 





PC Turbo 186 w/256k and Turbo ‘Daughter 
Board expandable to 640k, increase the 


speed of y our PC . . call 


in near letter quality (NLQ). Hercules Graphics Card (parallel 289 
DX-10 (letter quality)........ call Hercules ean xX ramon 0. ort) . 42 2ocall Matttunction Gard for the AT 
DX-20 (letter quelity)......... cell innovative Sk upgradeable to 1 Meg, fully supports 
AXES ( FX-80+)..... call Fipn File50. 00. ee eee 12,  LOTUSIINTEL expanded memory specif 
FX-185 eee auaes call Letip n' File 50 wiock ......... 0.0000. 4g, cation (EMS) and Error Correction Code 
vLibrary Case (holds 10 disks) ..... .... 4 (ECC), (senaf and parette! ports optional) 
Kensington Microware Peratton ce 
MMASIOIECE:. riya ees eee 94. 
210-1500 (letter quality dot matrix) . call Masterpiece Plus. 129, Moduler Graphics Card .. .......... 275. 
#SQ-2000 Ink Jet 0... eee call Prnter/porteble computer stand eoncc 17, “Backpack for Moduler Graphics Cerd 
Epson Books ... ......... call key tronic (@k upgredeable to 384k)... . 225. 
»Printer-to-IBM cable 15. 5150 keyboard. see eeee cece 139. Multidispley Card. .... - 195 
We are an euthorized Epson service center. 5151 keyboard (deluxe)... ....... _ 169 Five Pack w/384k . 149 
Ask about the extended service plen. 5153 keyboard (with touch pad)... 289. PC Designs 
FTG AT Converter (ellows Key tronic 5151 a it Posts fee Cea 
Light Pen. ...........0.000. .. 195. keyboard to work with the AT)......... lore Ce ag eat oP pe ; 
Demo Disk for Light Pen.. .. . . 39. gain” (Oct. 15). eek called it “e terrific 
ide icles. machine et e ternfic pnce” (May 10). 
~Smartmodem 300 ....... . 149 Executive Cursor Control (w/Joystick)... Hine call - more information ebout 
»Smartmodem 1200....... 389 Executive Cursor Control (software only) a SiCOmOUrer: 
#Smartmodem 1200B (wiSmartcom W. x49 Princeton Graphics 
»Smartmodem 1200B (no ade 289 »HX-12 RGB monitor (690 x 240) ... 449. 
»Smartmodem 2400........00..... pe »HX-12E RGB monitor (EGA compatible) 589 
»Smartcom Il 2.1 (software) . »MAX-12E Amber monochrome monitor 179 
ones © 1-800'243-8088 2B” 2 
Accessory Kit for Transet 1000 feabie: »tSM Scan Il Board for SR-12.... . . . 149 
and software)... .. 
PC Connection 190M 
6 Mill St., Marlow, NH 03456 
603/446-3383 
For the IBM-PC Exclusively. 
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Call 800/243-8088. 


I dialed that number. They got it all straight. 
And I heard them exclaim as they resolved my poor plight, 
“Happy Holidays to all, and to all 


Quadram 
Expanded Quadboard with clock calendar, 
parallel, senal & game port, /O bracket, 


and Quadmaster software. 
384k (fully populated) . $219 
@k (upgradeable to 384k).... 189 


Gold Quadboard @k upgradeable to 640k, 
includes Quadmaster Ii! software, clock 
calendar, senal port, parallel port, and IBM 
compatible color graphics (second serial 

or parallel port optional). . special 
Silver Quadboard Zk upgradeable to 640k, 
includes Quaadmaster iil software, clock 
calendar, two serial ports, and game 


port. ; 215. 
Liberty Board 64k upgradeable to 2Mb, fully 
supports LOTUS/INTEL expanded alg 
specification (EMS). ... . . 
Quad Sprint w/8086 processor, ee 
the speed of your PC 479 
Short Ram Card 64k rime eae em tee lOO 
»Microfazer Printer Buffer (paraliel) wicopy 


MP 64 (64k) 2 lacmean to 512k . 159 
~Quadcolor 1. : 197 
~Quadchrome Monitor . . 469 

SMA 

PC-Documate Keyboard Templates 

available for: 

DOSBasic 1.1 Supercaic 3 

DOS Basic 2.0-2 1 Wordstar 
~DOS Basic 3 0-3.1 »Wordstar 2000 
-Lotus 1-2-3 Turbo Pascal 
»Symphony WordPerfect 

Multiplan (IBM) dBase II 

Multiplan (Microsoft) dBase Ill 

Framework eMultimate 

Volkswriter Deluxe. .each 12. 

Toshiba 


All Toshiba printers listed are 24 pin dot ma 
P1340 printer (80 column) . 
»P341 printer (136 column) . 
»P351 printer (736 column) wisenal and 

paraliel interfaces . 5S. .. 1129 

wico 
Joystick 


35. 


DRIVES 


All floppy drives are completely pre-tested and 
are supplied with 2 printout of the test resuits. 
They are shipped with complete step-by-step 
installation instructions. Drives are 320k/360k. 


a good night.” 


Control Data (CDC) 


(5%") half-height dnve (DS,DD) . . $75. 
IOMEGA 
Bernoulli Box 20 Meg . 2349 
10 Meg cartridge. . adr .. 48. 
wHead Cleaning Kit.... ..... . 69. 
Standard Interface (PC) Card 129. 


We are an authorized OMEGA service center. 


OUR POLICY 


@ We accept VISA and MASTERCARD 

@ No surcharge added for charge cards 

© Your card is not charged until we ship. 

© If we must ship a partial order, we never 
charge freight on the shipment(s) that 
complete the order 

@ No sales tax 

®@ All shipments insured; no additional charge 

@ Allow 1 week for personal and company 
checks to clear 

@ UPS Next-Day-Air available 

@ COD max $1000. Cash or certified check 

© 120 day guarantee on all products * 

@ To order, call us anytime Monday thru Friday 
900 to 9.00, or Saturday 9.00 to 5:30 
You can call our business offices at 
603/446-3383 Monday thru Friday 9 00 to 
5:30 


SHIPPING 


Continental US: For monitors, printers, and 
drives, add 2% for UPS ground shipping. Call 
for UPS Blue or UPS Next-Day-Air For all 
other items, add $2 per order to cover UPS 
shipping We will automatically use UPS 
2nd-Day-Air at no extra charge if you are 
more than 2 days from us by UPS ground 
Hawaff: For monitors, printers, and drives, 
actual UPS Blue charge will be added For all 
other ttems, add $2 per order. Alaska and 
Outside Continental US: Call 603/446-3383 
for information. 


1-800/243-8088 


PC Connection 190M 
6 Mill St., Marlow, NH 03456 


603/446-3383 
For the IBM-PC Exclusively. 


Seagate 

20 Meg Intemal Hard Drive (w/controller, 
cables, and manual) $479. 
Shugart 

10 Meg Intemal Hard Drive (eer 
cables, and manual). : . 379. 
Tafigrass Technology 

TG 5025-25 Meg Hard Drive (w/controller 
and 60 Meg Backup Unit) cal 
Tandon 

TM 100-2 (51%") full-height drive (DS,DD) 95. 
TEAC 


FD-55B (5%") half-height dive (DS,DD) 85. 
Toshiba 
vAT 360k Drive (5%") half-height drive... 99 


MEMORY 


64k Memory Upgrade Set for IBM-PC or XT 
system board or any memory board 


150 nanosecond (set of 9) . 
200 nanosecond (set of 9) . 
Install memory upgrades & run diagnostics 
at time of board purchase only 
128k Memory Upgrade Set for IBM-AT 
System Board (9 chips piggybacked) .. 29 


256k Memory Upgrade Set for any 


IBM-AT memory board (9 chips) ... .. 29. 
DISKS 

DS/DD Disks for the PC & XT (40 TPI). 

10 disks per box. 

Maxell MD-2 el ee AI es 19. 

Verbatim Datalife (w/free calculator—for a 

limited time only)... oo... cee 19. 


DS/High Density Disks for the AT (96 TP). 


10 disks per box. 

La [aeeetine oe . 39. 

Maxelle te! og C5 ss Best: 39. 

Verbatim 45. 
15 


Flip Sort (holds 75 disks). 
INFORMATION SERVICES 


Compuserve 
~Compuserve Information Service 
(includes subscription, manual, 5 hours of 


connect time, monthly publications)... 19. 
Dow Jones 
Sunt eae: 19 


Membership Kit. 
Source Telecomputing 
~The Source (subscription and manual).. 39 


* DEFECTIVE SOFTWARE REPLACEO IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS 
®COPYRIGHT MICRO CONNECTION, INC 1985 ALL ITEMS SUBJECT TO AVAILABILITY PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Ps CONNECTION AND PC CONNECTION ARE REGISTEREO TRADEMARKS, 
THE RACCOON 


CHARACTER (S) IS A TRADEMARK OF MICRO CONNECTION. INC . MARLOW, NH 
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PC Persistence. 


Or, Paradise Revisited. 
emember this picture? We used it in our very first 
raccoon ad about two years ago. Back then we 
wrote your orders out by hand, and filed them 
on top of the fireplace mantle. 256K was a lot of mem- 
ory. And, according to our calculations, only about 10% 
of the people now reading this ad even owned a PC. 

But persistence has paid off. We've grown and thrived 
throughout all the trials and tribulations of the PC market- 
place. Why we don’t even have to sell moonshine any- 
more to make ends meet. 

Traditional values. 
Shortly after our world famous micro mascot first plowed 
his way through your typical Marlow snowdrift, we 
cleared off the mantle and loaded everything into an IBM 
System 38. This mighty mainframe gives our sales con- 
sultants instant access to a multitude of mesmerizing 
minutiae. Like product availability, the status of your 
order, how much memory a program requires, what 
printers it supports, and whether a new version is 
expected soon. 

With an ever-increasing array of electronic wizardry 
at their fingertips, our persistently pleasant phone people 


For the IBM-PC (XT & AT) exclusively. 








can help you take your PC to new pinnacles of perform- 
ance, You see, we still go to mind-boggling lengths to 
answer your toll-free technical questions—before or after 
the sale, We still guarantee every product we sell for a 
full 120 days, and many for longer than that. Our prices 
are still consistently among the lowest around. And, if a 
price ever goes down before we ship, you will automat- 
ically get the new low price. 
Only a 4.3 light year drive from Alpha Centuri. 
Alas, Marlow, NH remains a bit off the beaten track for 
even the most adventuresome of our customers. But you 
still have a standing invitation to visit us the next time 
your business takes you to Boston, or pleasure takes you 
to the ski areas of Vermont and New Hampshire. This 
spring we'll be opening our completely renovated store 
and training center in the old Christmas Trees Inn 
(partially pictured above) across the river from our 
headquarters. 
Just call 1-800/243-8088 or 1-603/446-3383, M-F 
9:00 to 9:00; Saturday to 5:30. If you're planning to visit, 
call ahead to make sure what you want is in stock. The 
showroom closes at 8:00 M-F and at 5:00 on Saturday. 


— — — — = _— oo ms ec i, — 0 

Ee ze ah a a ee a ee 
Ee ee So eee —_—~sSs =e = eee ee eee 
EE ee ee oe = —o oe ew eee oe eee oe — == a SS a a es 
ESS SS — nw owas a ae aes oe — =o eaeqQr re —_— azz 
= —_— o_o ee ee ee oe = — == = ~~ ee 
——==<—— | = — ee ce ee eee —_—_ = a Gee eee ee 
—Us = —a= ee eee ees ee eee i eee 
—SaaSs on —_— — —=_— = — = = =_—— —_— = = = SS, 

CONNECTION, INC PC CONNECTION IS A REGISTERED TRADEMARK OF MICRO CONNECTION, INC MARLOW Ni 


COPYRIGHT MICRO CONNECTION INC 1884 MICRID CONNECTION AND THE RACCOON CHARACTER(S) ANE TRADEMARKS OF MICRO 





COPY PROTECTION 


have to worry about piracy. 

So long as you left the key in the box, 
you could run the program any time. If you 
wanted to run it on another machine, you'd 
have to crawl behind your computer, pull 
out the key, and take it with you. You'd 
also have to have a serial port and a lock 
box on each machine. Finally. software 
vendors would have to set standards for the 
physical characteristics of the key and lock 
box and for the communications protocols 
between key and computer. Without stan- 
dards, you'd have to have a different lock 
box for each program. 

ROM chips are cheap, so the key would 
probably cost no more than $3 or $4. Lock 
boxes, even if they were made out of plas- 
tic in Taiwan, would cost more. The user, 
of course, would pay for this stuff. 

In spite of ADAPSO’s enthusiasm, its 
key and lockbox proposal has run into a 
very serious obstacle. Since ADAPSO is 
made up of competing software houses, 
the association has to get Justice Depart- 
ment permission before it can set stan- 
dards. Otherwise the key might be seen as 
anticompetitive. Last December, 
ADAPSO asked for a formal * ‘business re- 
view letter’’ from the Justice Department 
so it could proceed with the proposal. 
Nearly a year later, the department is still 
sitting on its hands. Says Dave Sturtevant, 
senior director of public communications 


for ADAPSO, ‘We're now on hold and | 


about as frustrated as you can get.’’ He 
doesn’t know why the Justice Department 
won't move. 

A different hardware-based protection 
scheme that won't need a green light from 
the bureaucrats has been developed by 
Gordian Systems Inc. of Palo Alto, Cali- 
fornia. The Access Key system works by 
encrypting or scrambling a program. You 
can copy it all you want, but it’s still 
scrambled. When you try to run the pro- 
gram, you get a logo screen, a series of 
flashing lights, and an invitation to type in 
a password. 

The password is coded in the flashing 
lights, and once again you need a hardware 
“*key”’ to figure it out. The key is a device 
about the size of a big eraser with a win- 
dow at one end and a small, watch-sized 
liquid crystal panel on one side. When you 
hold the window up to the flashing lights, a 
battery-powered chip inside the key de- 
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The Master Copiers 
Each of these five programs has its strengths and 
weaknesses, but all share a common goal: copying 
protected software. 


So vendors protect their prod- 
ucts for only one reason: They don't 
trust you. They’re afraid that any pro- 
gram that can be copied will be pirated— 
and they're right. Many computer users 
don’t understand that taking home a copy 
of a friend’s program is like stealing it 
from a store. 

But the software vendors’ right to pro- 
tect their products runs smack into the us- 
ers’ right to protect their investments. 
Magnetic storage isn’t perfect; nothing 
can spoil your day like a program that 
won't run. A back-up copy can prevent 
disaster. 

A few small software companies have 
sided with the user against the vendor: 
They sell programs that break copy-pro- 
tection schemes. For copy protectors, 
these programs are the tools of the pi- 
rate’s trade, and anyone who sells them is 
the enemy. 

The mainstream software industry has 
managed to keep these black sheep out of 
normal retail channels. Many computer 
stores won't carry them for fear of pres- 
sure from the vendors of protected pro- 
grams, and computer magazines have 
traditionally tried to ignore them for fear 
that other advertisers will take business 
elsewhere. 

As a result, copy busters are sold al- 
most exclusively by mail and rely on 
word-of-mouth advertising. But even 
this shadowy market has found room for 
at least five different copying programs 
for the IBM PC and compatibles. Wheth- 
er they’re used to make legitimate back- 
ups or illegal copies, clearly there’s a de- 
mand for them. 

All the copying programs | tested 
come with clear warnings against piracy 
and none are copy-protected. At the sim- 
plest level, they all work by analyzing the 
format and contents of an original disk 
and trying to reproduce them on a target 
disk. It's very much like running the 


DOS DISKCOPY command, except that 
this process takes much longer. 

In terms of performance, though, 
these products diverge sharply (see ta- 
ble). Because copy programs are rarely 
reviewed by the press, second-rate soft- 
ware can sell for the same price as the 
best. 

Generally, if a program can copy one 
disk that uses a particular protection 
scheme, it can copy any software that 
uses it. Since Lotus Development Corp. 
and Ashton-Tate have switched to Soft- 
guard Systems Inc.'s SUPERLoK copy- 
protection scheme for their latest re- 
leases, there's a clear line between 
products that defeat SUPERLoK and 
those that don’t. The standard copy-pro- 
tection-breaking procedure doesn’t work 
on SUPERLoK, so programs that break it 
must use a special technique: They cap- 
ture the protected .COM file and tum it 
into an unprotected .EXE file. 

Vault Corp.'s PROLOK is another 
protection technique that can’t be defeat- 
ed by the normal copying procedure. Al- 
though it’s not currently used on any real- 
ly popular software, it can be broken by 
only two of the five copying programs re- 
viewed here. 

Bear in mind that the protection wars 
never end. Both the protectors and the 
copiers come out with new versions as 
often as once a month. By the time you 
read this article, the results of PC Maga- 
zine Labs’ tests will be out of date. By 
then, the latest releases of the better 
copying programs should be able to copy 
Version 2.0 of /-2-3 and Version 1.1 of 
Symphony. The best way to find out if a 
program will copy your software is to 
contact the manufacturer of the copying 
program. 


The Lineup 
Personal Copier from Disk-Tech is 
the lightweight of the lot. It defeats only 


PC MAGAZINE @ JANUARY 14, 1986 


PC MAGAZINE @ JANUARY 14, 1986 





the simplest protection schemes and 
doesn’t come with any supplementary 
programs for dealing with anything com- 
plex. After you load Personal Copier, 
you stick the original in one drive and a 
disk in the other and hit the designated 
Go key. After 9! minutes, you either 


have a working copy or you don’t. The | 


instructions all fit on one page, and that's 
all you need. 
Central Point Software’s Copy I PC 


is a much better product for the same — 


price. Not only does it copy just about ev- 
erything except PROLOK-protected 
disks, it also comes with a utility that lets 
you run protected software from a hard 
disk without putting the key disk in the 
A:drive. NOKEY.COM is a small, 


memory-resident program that intercepts- 


the query to the A:drive and makes the 
program think it’s found the fingerprint 
on the key disk. It works with /-2-3, 
Symphony, SideKick, and the older ver- 
sions of dBASE and Framework that re- 
quired a key disk. Other programs on the 
market do the same thing. Hardrnnner, 
at $39.95 for a protected verston and 
$69.95 for an unprotected version, is 
probably the best known. But why would 
you buy it if Copy ff PC does the job at no 
extra cost? 

Copy Hl PC comes with a long list of 
the software that it can copy and gives 
special copying instructions when neces- 
sary. It claims to have a routine for break- 
ing SUPERLoK protection, even though 
it failed to work on the SUPERLoK-pro- 


| 





tected copy of Spotlight I tried. 

The program also has a utility to 
check the speed of your drives. This sta- 
tistic can be important if your drives run 
at slightly different speeds because you'll 
get better copies if you copy from the 
faster drive to the slower drive. 





Generally, if a program 
can copy one disk that 
uses a particular 
protection scheme, it 
can copy any software 
that uses it. 


The instruction booklet is only 5 
pages long, but it’s clear and adequate. 

Locksmith PC from Alpha Logic 
Business Systems is primarily a disk 
housekeeping utility program, but it also 
backs up some protected disks. You can 
use Locksmith to salvage deleted files, 
examine and change sector data, and an- 
alyze disks by track or sector. You can 
also hide and “‘unhide"’ files or encrypt 
and decrypt them. 

The disk utilities are good, but the 
copy program isn’t. Alpha Logic prom- 
ises updates that can beat PROLOK and 
SUPERLoK, but in the meantime, Lock- 
smith’s disk-analysis tools are supposed 
to let you figure out copy-protection 
schemes and duplicate them yourself. 

The 60-page manual does have a lot to 


Copying Copy-Protected Software 


Type of copy-protection scheme 





ALotus proprietary scheme 
Time for copying Symphony oBASEM FrameWork Spollight Power-base 
1.0 


Copy 


program 1-2-3 1A (minutes) 


1.0 


SUPERLOK PROLOK 


11 1 





Personal Copier 
Locksmith PC 
Copy # PC 

Disk Mechanic 
Copy Write 
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no no no 
no no 
yes no 


no 
no 
no 
yes 


yes 
yes 


Each of the tive copy programs waa tested on six pieces of copy-protected software. Ali the pro- 
grams wara abia to copy 1-2-3; tha tima they took to do so is given In minutes. The other columns 
simpiy indicate whether tha copy-protected software could be copied or not. 




































say about copy protection and about how 
disks are formatted, but it doesn't say it 
well. Clusters, boot records, sector gaps, 
and cyclical redundancy are complex 
stuff. and this isn’t a clear introduction to 
them. Locksmith originally made a name 
for itself on the Apple and its PC version 
still has a recently ported look to it. 

Disk Mechanic from MLI Microsys- 
tems. like Locksmith, is a file-utility pro- 
| gram that also backs up disks—but the 
difference is that Disk Mechanic is an ex- 
cellent back-up program. It can defeat 
both SUPERLoK and PROLOK and 
comes with a list of what it can copy 
along with special instructions for break- 
ing unusual protection schemes. 

The file utilities handle such functions 
as retrieving erased files, hiding and un- 
hiding, and disk mapping. You can use 
Disk Mechanic to examine or modify any 
byte in any sector and to check the speeds 
of your drives. 

Disk Mechanic comes with a 60-page 
manual that, alas. is no clearer than Lock- 
smith’s. As the manual suggests, you 
could probably use Disk Mechanic's util- 
ities to beat copy-protection schemes that 
haven't been invented yet, but it would 
take more work and patience than you're 
likely to have. 





A Licensed Scheme 

| Quaid Software Ltd.’s Copy Write is a 
| copy program and nothing more, but it’s 
| probably the best. Its copyrighted tech- 
niques for defeating SUPERLoK and 
PROLOK are so good that MLI Micro- 
systems licenses them for use in Disk 
Mechanic, The program is easy to use 
and does exactly what you expect. 

As a tribute of sorts, Vault Corp. 
(maker of PROLOK) has sued Quaid 
Software for breaking its protection 
scheme. Near the end of its 20-page man- 
ual, Quaid appeals to Copy Write cus- 
tomers to help with its fight against 
Vault. To do so, you can cither send 
money or evidence that you use Copy 
Write to make legitimate backups rather 
than for piracy. 

Quaid puts out a new edition of Copy 
Write every month. You can *‘sub- 
| scribe"’ for $180 per year.—Jared Taylor 
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The Data Encryption Standard 
Developed by IBM and adopted and approved by the 
National Bureau of Standards, the Data Encryption Standard is based 
on acomplicated, effective coding algorithm. 


he Data Encryption Standard (DES) 

is the National Bureau of Standards’ 
(NBS) approved method for protecting 
sensitive but unclassified computer data. 
It was adopted in 1977 after the NBS for- 
mally solicited encryption algorithms 
from the public. The one that NBS chose 
was called the Data Encryption Algo- 
rithm (DEA) and was developed by 
IBM, under the code name Lucifer. DEA 
is now in the public domain, and it can be 
used free by any American company. All 
IBM gets is glory. 

NBS got into the algorithm business 
in order to protect the consumer and to set 
a uniform standard. Data-protection 
schemes have been around for a long 
time, but most users had no idea if they 
were any good. Now that the NBS has 
anointed one, most data managers use it 
with complete confidence. Also, since 
it’s a standard, they don’t have to learn a 
lot of different codes. 

Technically, DES is a hardware im- 
plementation of the DEA. Encryption 
programs like SuperKey use DEA, but 
they are not, strictly speaking, DES. 
Software can be fiddled with, so the NBS 
puts its official stamp only on hardware. 

DEA is a very complex, bit-level al- 
gorithm that is described in an NBS pub- 
lication called FIPS 46. A DEA key must 
be made up of 64 bits, of which 8 are par- 


codes the six-character password and 
flashes it on the liquid-crystal panel. You 
type it in at the keyboard, and the program 
will unscramble and run. 


The Gordian Method 

This scheme sounds like the same pro- 
tection technique that is defeated by 
snatching the unscrambled version of the 
program out of RAM. There is, in fact. no 
defense against a utility that stops execu- 
tion of a program and reads the contents of 
memory to disk. However, Gordian 
Claims that the unscrambled version thus 
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ity bits. In very simple terms, the 56 re- 
maining bits are tuned into 16 different 
subkeys. All 16 subkeys are used on ev- 
ery bit of data, which is processed in 
blocks of 64 bits. Encryption involves 
shifting bits around, combining and re- 
combining them until they are thorough- 
ly scrambled. Decryption works back- 
wards through the same steps with the 
same key. 

DEA operates in several modes. In 
one mode, called chaining, the results of 
encrypting each block are used as an ad- 
ditional key in encrypting the next block. 
This is a very secure mode of encryption, 
but it is seldom used when data must be 
transmitted. If there is a single transmis- 
sion error, it will be passed along through 
the chain during decryption and the data 
will be unreadable. 

Since the algorithm itself is public 
knowledge, there’s no mystery about 
what's been done to encrypted data. The 
problem is figuring out the key. Since 
there are 56 relevant bits to a key, and 
each bit can be either one or zero, there 
are 2°° or 72,057,594,037,927,946 pos- 
sible DES keys. That's a little over 72 
quadrillion. 

Most folks are satisfied with that. In 
1980, the American National Standards 
Institute (ANSI) officially adopted DES. 
Many U.S. and international banks have 


captured will not run. This defensive strat- 
egy works by taking a survey of the char- 
acteristics of the machine in which the pro- 
gram has been loaded at the time it is 
unscrambled. Thereafter, it checks every 
so often and if it finds it has been moved to 
another machine, it will refuse to run. 

One slick feature of The Access Key 
system is that every time you mun the pro- 
gram, it uses a random-number generator 
to produce a different six-character pass- 
word. Thus, you never have to remember a 
password, but you can’t min the program 
without a key. All keys have serial num- 


converted to DES for coding their pay- 
ment instructions. Last August, the U.S. 
Treasury Department announced that all 
instructions for moving funds in or out of 
it would have to be coded with DES. 

Still, there are skeptics. The U.S. 
government doesn’t use DES for classi- 
fied information, which suggests that it 
thinks DES isn’t good enough for data it 
cares about. This makes one wonder 
whether the govemment has been push- 
ing DES because the National Security 
Agency knows how to crack it. Big 
Brother could read everyone else’s mail 
but keep its own private. 

Some code experts, like Dr. Harold 
Highland, editor in chief of Computers & 
Security magazine, don’t believe in the 
absolute security of large numbers. ‘*The 
German Enigma code [used during 
World War II] had over 50 million 
keys,’’ he says, “‘and we broke that by 
hand.”* In the age of computers, 72 qua- 
drillion may not be such a huge number 
after all. 

Highland also argues against stan- 
dards. “‘It takes a lot of patience to break 
acode,’’ he says, *‘so it’s got to be worth 
your time to do it. If every bank in the 
country is using the same code, it’s defi- 
nitely worth your time.’’ There may be 
convenience in standards, but there’s 
safety in diversity.—Jared Taylor 





bers so you can get a replacement if you’re 
ina jam. 

Just to make things harder for anyone to 
break the password code, The Access Key 
changes the coding scheme every 36 
hours. When the protection software runs. 
it first checks the system date and modifies 
the encryption pattern accordingly. Only 
then does it throw up the logo screen and 
ask for the password. How does the key 
know what decoding method to use? It 
contains a quartz watch that tells it the 
date, and it, too, changes its decoding sys- 
tem every 36 hours. 
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The Gordian key is primarily an en- 
cryption/decryption device that is cunning- 
ly used to protect software. It can easily be 
used for data security. In this mode, you 
use a special software routine to make the 
key act as an encryptor. What started out as 
a readable file is now garbage. You use the 
same software routine and key to decrypt 
the file. This time, instead of keeping the 
unscrambled file in memory, the system 
writes it back to disk in readable form. 
Thus, the Gordian key is also a weapon in 
the battle for file security. 


Protecting Your Data 

There are many ways to keep data out 
of the wrong hands. One obvious way is to 
keep it all on floppies and to keep the flop- 
pies locked up. If you need more storage, 
you can use removable hard disks and keep 
them ina safe. 

If you have a fixed disk, one clever way 
to fool snoopers is to make it look as 
though the data isn’t there. MagLock; by 
Flinder Software Laboratories, is a pro- 
gram that fiddles with the directory table 
so that DOS doesn’t know your files are on 
the disk. MagLock can hide single files, 
subdirectories, or the contents of a whole 
disk, and it takes .85 seconds per file no 
matter how large or small. The data itself is 
untouched and will show up as bad sectors 
if you run a CHKDSK. Your files are still 
accessible to a snoop with a disk utility that 
reads individual sectors. 

AST Research has developed a similar 
scheme called Knight Data Security Man- 
ager. It takes between 300K to 400K bytes 
on your hard disk and will ask for your 
name and password every time it boots. It 
is for multiuser systems, and it can be set 
up to keep certain people out of certain 
subdirectories. It also has an auditing op- 
tion that records how much time people 
spend in which directories and how many 
times they try to get into off-limits directo- 
ries. Knight is also set up so that if you boot 
from a floppy, DOS doesn’t know the hard 
disk is there. If you ask for a directory, 
DOS gives you an ‘invalid drive spec”’ 
message. Knight also gives you the option 
of encrypting files. 


Codes and Ciphers 
A good way to keep data safe is to make 


itunreadable o-unybody clic. Soldiers and | 
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diplomats started doing this thousands of 
years ago when they invented codes, or ci- 
phers. 

Some codes are childishly simple. Take 
pig Latin. You code a word by moving the 
first consonant(s) to the end of the word 
and adding ‘‘ay.’’ Implesay odescay ancay 
ooklay ickytray. To decode, you do the re- 
verse. This procedure for scrambling and 
unscrambling data is called an algorithm. 

A simple computer-data encryption al- 
gorithm might increase the ASCII number 
of every character by a set number. If you 








MagLock fiddles with the 
directory table so that 
DOS doesn't know your 
files are on the disk. 
It can hide single files 
or subdirectories in .85 
seconds per file. 


choose to increase it by 20, the letter K 
(ASCII 75) would become a hyphen (AS- 
Cll 95), and the number 4 would become 
the letter H. To decode the file, you would 
reduce all the ASCII numbers by 20. The 
ASCII shift is the algorithm and the num- 
ber 20 is the key, or password. An algo- 
rithm that consistently replaces one piece 
of data with another is called a substitution 
algorithm. 

Permutation algorithms are another 
kind. If you were coding data in blocks of 
64 characters, you might move every third 
character one place to the right. Even such 
a simple permutation algorithm, in combi- 
nation with a substitution algorithm, 
would take a little while for an amateur to 
figure out. Real computer encryption algo- 
rithms, such as the U.S. government's 
Data Encryption Standard (DES) are, of 
course, much more complex (see ‘The 
Data Encryption Standard’’). 

Although many encryption programs 
are on the market, one of the most widely | 
available is included in SuperKey by Bor- | 
land International. SuperKey actually con- 
tains two encryption methods, one a full- 
blown DES and the other a proprictary 
Borland algorithm that is not as complex | 
but muns faster. 








be up to 32 characters long. The encrypted 
file is written right over the original file, so 
no trace of the original is left on disk. If 
you type an encrypted file, all you get is 
smiling faces, Greek letters, and musical 
notes. 

Borland also offers a text mode for en- 
cryption if you want to send code through a 
modem with a communications program 
that doesn’t handle binary files. This mode 
produces a file that contains only the capi- 
tal letters A through Z and is a good deal 
longer than the original file. If the person at 
the other end of the phone lines knows the 
password and also has a copy of SuperKey, 
he can decode the file. 

Another company, United Software 
Security, produces an encrytion program 
called Privacy Plus. It, too, offers DES en- 
cryption as well as a simpler algorithm that 
is twice as fast. It also produces text mode 
for confidential data transmission. Like the 
Gordian system, it offers a hand-held de- 
vice that decodes randomly generated 
passwords from flashing lights on the 
screen, 

One interesting option on Privacy Plus 
is ‘‘master-keyed”’ encryptors, which per- 
mit multileveled, or ‘‘hierarchical’’ secu- 
rity. These programs are set up so that no 
matter what key you use to encrypt a file, 
there is always another one—a sort of skel- 
eton key—that will also decrypt it. This 
makes sense in a company where a lot of 
people work with sensitive data. The secu- 
rity officer issues master-keyed versions of 
Privacy Plus to the employees. They can 
protect their data from each other and from 
outsiders, but if someone is out sick or for- 
gets the password, the security officer can 
use the master key to decode anybody’s 
files. 


Hardware Encryption 

Master keys may be handy for some 
purposes, but they point up an important | 
weakness in encryption that’s done with | 
software: A clever hacker might fiddle 
with your program and insert a homemade 
master key, using it to decode everything 
you coded, and you might never know. 

Encryption on a chip is the solution. 
Jones Futurex sells encryption boards for 
the IBM PC that incorporate tamperproof 
DES-standard chips made by Advanced 
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Capture the present. 
Command the future. 


Primavera Project Planner gives successful project managers 
the three things they want most...control, control, control. 
What they like. you'll like... 

Our capability for managing projects up to 10,000 activities. 
Resource leveling and cost management. The ability to compare 
current schedules to targets and to perform “what-if” analysis. 
Plus, standard and custom reports to give you the who, what, 
when, where and why in virtually any format you need. 

You can even produce high quality bar charts and network logic 
diagrams using our optional graphics package, Primavision. 
Interested?. Contact us for more information or the name of a 
nearby Primavera dealer. 


Primavera Project Planner...the most project management you 
can get from a micro. 


PRIMAVERA SYSTEMS, INC. suite 925 « Two Bala Plaza 
Bala Cynwyd. PA 19004 « (215) 667-8600 « Telex 910 997 0484 
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COPY PROTECTION 












Hardware encryption is also much fast- 
er than software encryption; Futurex 
boards clip along at 12,000 bytes per sec- 
ond. If you were running /-2-3 or Word- 
Star, the board would automatically en- 
crypt everything you wrote to disk and 
decrypt everything you read. Your appli- 
cation wouldn’t run noticeably slower, 
your data would never be on-disk in read- 
able form, and you wouldn’t have to en- 
crypt your files at the end of the day. 

The more expensive Futurex boards go 
one step further, with an EPROM chip you 
can program with 64 encryption keys. 
Once again, a company’s security officer 
would choose the on-board keys and also 
assign passwords to the system’s users. 
The users’ keys would work only with 
boards that were programmed to accept 
them. That way, disgruntled employees 
couldn’t buy an identical Futurex board, 
take it home, and use it to decode company 
data. Even if they had valid user keys, the 
new board wouldn't be programmed with 
the matching on-board key. 

As an extra barrier to sub-rosa decryp- | 
tion, 32 of the programmable keys are de- 
signed to disappear if you take the board 
out of the machine. That way you can’t 
even sneak the company board home for a 
little decoding. 

As a final precaution, Jones Futurex 
puts a steel case around the EPROM chip 
and fills the case with epoxy. There’s a trip 
wire running through the epoxy, so if you 
try to cut through it, you’ll destroy all the 
programmable encryption keys. This is 
real, hard-boiled security and probably 
more than most people need. 














































Know Your Enemy 

However, the Futurex system under- 
lines one of the differences between copy 
protection and data security. On the first 
battle front, it’s a clear fight between copy 
protectors and copy busters. On the sec- 
ond, the combatants aren’t always clear. 
Today’s encryption algorithms are so ar- 
cane that anything that gets coded stays 
coded—unless there’s an inside job. 

But whichever side of the struggic 
you’re on, the battle is far from over, and 
new weapons go into action every day. Hi 















Jared Taylor is a contributing editor of PC 
Magazine. 
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frequency, physical obstructions have 
about the same effect on the Model 84's ra- 
dio signals as they have on TV transmis- 
sion. The actual range for the modem 
therefore depends on such variables as the 
local terrain, the height of the antenna, and 
the number of buildings in the immediate 
vicinity. 

By any measure, the Model 84 
has a limited range, which puts it 
out of the running for transmitting 
files from, say, a branch office in 
Des Moines to a company head- 
quarters in New York. But then, 
that’s not the sort of application 
that this modem is meant for. 

The short range begins to make 
sense when you use several Model 
84s to form a local area network— 
it’s about right for linking different 
offices in the same building, dif- 
ferent buildings in the same indus- | 
trial park, or nearby buildings _ 
within a given area of a city. / 


How It Works 

The Model 84's networking ca- 
pability rests mostly on its built-in 
smarts: sophisticated firmware and 
a Z-8300 central processing unit 
(the CMOS version of the venera- 
ble Z-80). 

The modem’s firmware lets 
you assign each modem an ad- 
dress: a number between | and 
254. You can then call any other 
modem in the network simply by 
telling your modem to connect toa 
given address. The modem listens to make 
sure the frequency is clear, then sends out a 
connect signal. Every modem in the net- 


work—meaning every modem that is | 


tumed on and set to that frequency—will 
hear the signal, but only the model with the 
appropriate address will respond. An obvi- 
ous problem here is that if all the modems 
in the network are using the same frequen- 
cy, no more than one modem should be 
transmitting at once. Otherwise, each mo- 
dem will jam the others. 

The Model 84 gets around this problem 
with packet transmission. Instead of trans- 
mitting continuously, like a TV or radio 
stations does, each modem saves up infor- 
mation in packets, then transmits those 
packets in short bursts that typically last 





less than one second. Between bursts the 
modem is quiet, the frequency is clear, and 
other modems are free to send their own 
packets. 

Since each modem listens before send- 
ing to make sure that the frequency is 
clear, there is relatively little chance that 
the modems will jam each other, accord- 





EST uses radio transmission instead of phone lines. 


ing to EST. Even so, a built-in error- 
checking feature guards against this and 
other sources of interference. 

For each packet sent. the transmitting 
modem waits to hear an acknowledgement 
of error-free transmission from the other 
side. If it doesn’t hear one, it waits a ran- 
dom amount of time and sends the packet 
again. The randomness of the delay en- 
sures that two modems that had jammed 
each other once are unlikely to jam each 
other a second time. 

According to an EST spokesman, as 
many as eight or ten links can be actively 
transferring files on one frequency before 
response time becomes noticeably slow. 
Eight or ten fully active links out of a pos- 
sible 127 links may not seem like much, 





ESTeem WIRELESS MODEM 


but apparently it’s enough. I can only take 
EST’s word for it, since the company un- 
derstandably did not provide 254 units for 
review. It did provide 2 units, however. 


The Hands-on Test 

Setting up the Model 84 is straightfor- 
ward and only slightly different from set- 
ting up a standard telephone mo- 
dem. As I’ve already mentioned, 
the modem connects to the PC 
through the serial port, just like 
any other external modem. Anoth- 
er familiar note for modem users is 
the bank of DIP switches for set- 
ting options. 

The communications options 
on the Model 84 include settings 
for bits per second, parity, and 
number of stop bits. These come 
preset from the factory at 9,600 
bps, no parity, and one stop bit and 
can generally be left alone. Should 
you need to change them, howev- 
er, you'll find the DIP switches on 
the back panel of the unit—a big 
improvement over most standard 
modems, which typically put the 
DIP switches inside the box where 
you can’t get at them without tak- 
ing the modem apart. 

In addition to DIP switches for 
the RS-232 settings, the Model 84 
includes two banks of DIP switch- 
es for controlling the radio side of 
communications. These switches 
are also on the back of the unit, la- 
beled TX Freq and RX Freq. As 
the labels suggest, these DIP switches pri- 
marily control the frequency of transmis- 
sion (Tx) and reception (Rx). 

The only complication in setting these 
switches is that for any given frequency, 
the DIP switch pattern for transmitter and 
receiver is different. You have to be care- 
ful to find the desired frequency on two 
separate charts in the manual and set the 
DIP switches accordingly. 

The Model 84 uses 24 channels on the 


| commercial radio band (from 72 to 73 


MHz), each one 0.04 MHz apart. Since 


| the modem can be set to any of the chan- 


nels, up to 24 unrelated networks can co- 
exist in the same immediate area without 


| interfering with one another. As of this 


writing, the few Model 84s in use make the 
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more than 30 popular programs. 
You get them all! 

You can eliminate time wasted 
searching for commands; slash 
computer induced frustration; and 
unlock the full potential of your 
Personal Computer - with 
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You don’t have to stop to hunt 
through those cryptic pages of 
documentation. 

You don’t have to memorize long 
lists of precise command formats. 
No more manual shuffling. 

All you do is — LookUp! 

Right atop your monitor (held 
firmly with velcro pads) is your 
personal computer “crib sheet.” 
LookUp lets you operate at full 
speed, all the time. 

Eliminate Computer Induced 
Frustration- 

No more infuriating battles with 
personal memory problems. Put 
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format of any command - without 
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odds of accidentally tuning into someone 

else’s network long indeed. Should you 

run into any kind of interference, however, 

it’s nice to know that you can usually elim- 

inate it simply by changing the frequency 

for your network. 
Another reason for changing frequen- 

cies might be to sidestep a temporary net- 

work overload. If it’s taking longer to 

transfer a file than it should, you and the | 

recipient can simply switch to an unoccu- 

pied frequency, send the file, then switch 

back to the network frequency for normal 

Operation. =| Packet transmission aliows a 
Other sources of interference are possi- wireless-modem-based network 


: . to maintain up to 254 links on the 
ble but unlikely. According to EST, the same frequency at the same time. 


only other devices using this frequency are Instead of transmitting continu- 
remote-controlled construction cranes. ously, the modems send informa- 
Before you conjure up images of a nearby — tion in short bursts that last less 
crane receiving your directions and smash- then jsecond/eachsBetore ana 
inetthrough ffi ind oe ‘ = ) mitting, tha modem listens to 
ing ugh your olfice window, rest as <= make sure tha frequency is clear. 
sured that—at least according to EST— — 

this is impossible. If the Model 84 and the 


















“ What do you get 
when you.cross a, 
Database Manager 
with Artificial 
Intelligence and a, 
Word Processor? 
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crane are on the same channel, they can 
jam each other, but the crane will not re- 
spond to the Model 84’s packet radio trans- 
missions. 

A far more likely source of interference 
is your own computer. As you probably 
know, particularly if you've tried tuming 
on a TV set near your system, computers 
are an excellent source of low-level radio 
frequency interference. In my tests, using 
the 9-inch whip antenna that EST sup- 
plied, this PC-generated interference 
proved to be a minor but real problem. 

With the DIP switches for transmitter, 
receiver, and RS-232 port set in the proper 
position and the RS-232 cable, antenna, 
and power cable plugged into their connec- 
tors on the back of the unit, the Model 84 is 
ready to go. 

A three-position rocker switch on the 
front of the modem acts as both an on/off 
and a reset switch. Tur the modem on, 
and a red LED power light comes on to tell 


So eee 














you that the modem is working. Two other 
status lights indicate when the modem’s 
radio is receiving or transmitting. A 
fourth, and last, status light flashes on and 
off when the modem is in test mode. 

Before you can use the modem, you 
have to set its address—and the address of 
at least one othcr modem in the network so 
you have someone to call. This setting is 
easy enough, thanks to the moden’s built- 
in smarts. 

As you might suppose, the Model 84 
acts pretty much like any other intelligent 
modem from the computer's point of 
view. In particular, you have to load a 
communications program so that you can 
talk to the modem through the serial port. 1 
used the PC-TALK I/ program in my tests, 
but the modem will work just as well with 
CROSSTALK XVI in its local mode, or 
with any other communications program 
that will allow you to type commands di- 
rectly toa modem. 


As I mentioned, the Model 84 as 
shipped is set to talk on the serial port at 
9,600 bps. Before you can do anything, 
you have to set your communications pro- 
gram to the same speed. And, of course, 
you have to make sure that the settings for 
stop bits and parity match as well. 

If your communications program is set 
correctly and is in terminal mode when 
you tum the modem on or reset it, the first 
thing you'll see is the modem's sign-on 
message. This message gives the modem's 
current address setting, among other 
things. You can use the address as is, or 
change it by entering the address com- 
mand at the keyboard. (ADD | changes 
the address to 1, ADD 2 changes the ad- 
dress to 2, and so forth.) Once set, the mo- 
dem will save the new address (and most 
other firmware settings) in an on-board 
EEPROM. You only have to type SAVE, 
and the modem will remember its new set- 
tings until you change them. 
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Calling one modem from the other is a 
simple matter of giving the connect com- 
mand followed by the address number. 
CONN | calls the modem set to address 1, 
CONN 2 calls the modem set to address 2, 
and so forth. 

1 came across three minor problems at 
this point. First, with the RS-232 port set 
to 9,600 bps, the Model 84 modem’s sign- 
on message was slightly garbled, having 
two or three incorrect characters. This gar- 
bling was consistent in the sense that it 
happened every time | reset the modem, 
but inconsistent in the sense that a different 
two or three characters were garbled each 
time. 

According to EST, the garbling was 
caused by *‘slight inconsistencies” in the 
clock speed between the Model 84 and the 
PC AT it was connected to. EST suggested 
resetting the RS-232 connection to 4,800 
bps. I did, and the problem disappeared. 

Fortunately, this adjustment doesn’t af- 





fect the overall speed of communications, 
since the radio link is always set to 2,400 
bps. The 2,400-bps speed limit grows out 
of bandwidth restrictions imposed by FCC 
regulations, making it less a technical limi- 
tation than a legal one. But either way it 


acts as a bottleneck, so that the overall sys- 


tem works at 2,400 bps no matter how fast 
the RS-232 connection is set for. 
The second minor problem relates to 


ESTeem Model 84 Wireless Modem 

Electronic Systems Technology 

1031 N. Kelloge 

Kennewick, WA 99336 

(509) 735-9092 

List Price: modem, $995.95; shielded RS-232 ca- 
ble, $39.95; whip antenna, $19.95; magnetic mounl 


antenna, $46.95; outside building mount antenna (4 


wave), $69.95; outside building mount anienna (1 
wave), $90.95 

Requires: RS-232 port. 
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the RS-232 cable connecting modem to 
computer. Most computer equipment 
comes with a waming to use shielded ca- 
bles to connect the equipment. But that’s 
mostly to prevent radio frequency interfer- 
ence that originates with the equipment 
and radiates out from the cable. 

The transmission from the Model 84 
modem, however, is strong enough to 
cause radio frequency interference to the 
computer system itself. In particular, the 
interference can garble the very data going 
to and from the modem through an un- 
shielded cable. The moral here is that with 
the Model 84, you must use a shielded ca- 
ble to connect the unit to your PC—no ifs, 
ands, or buts. EST will sell you one for 
$39.95. 

The third, and final, minor problem is 
one 1 touched on earlier—radio frequency 
interference from the computer affecting 
the modem. The most obvious place to put 
the Model 84 modem is somewhere nea’ 
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Data Encryption for Wireless Transmission 
The process of converting data to the packets used in radio transmission 
has anumber of built-in safeguards to discourage eavesdropping. 


ow secure is wireless networking? 

According to EST, there isn’t any- 
thing to be concerned about. The packet 
radio scheme keeps the danger of elec- 
tronic eavesdropping to a minimum. 

A potential eavesdropper can’t listen 
in on transmissions from the ESTeem 
Model 84 modem with an ordinary radio 
receiver. Not only does the packet radio 
scheme send information in short bursts 
of less than one second each, but the data 
itself goes through two levels of encryp- 
tion before being transmitted as a packet. 

Even if the eavesdropper has an EST- 
eem modem, listening in on the conver- 


sation is no easy task. He or she must 
know the frequency your modem is set to 
and the modem’s address. Given 24 
channels with 254 addresses on each, 
there are 6,096 possibilities. 

If the eavesdropper knows both the 
frequency and address of your modem, 
he or she can receive information in par- 
allel with your modem. But the eaves- 
dropper will still miss anything your mo- 
dem sends, unless the eavesdropper has a 
second modem which is similarly set to 
the proper frequency and address for the 
modem you're talking to. What's more, 
according to EST, the second modem 





must be set to the proper address and fre- 
quency at the moment the first packet is 
sent from your modem. Once the link is 
established, it’s too late. And in a worst- 
case situation, you could thwart an 
eavesdropper with two modems set up in 
advance by changing the frequency. 

Finally, EST will soon offer an op- 
tional built-in data encryption capability. 
According to EST, this feature will fol- 
low the requirements laid down by the 
National Bureau of Standards for encryp- 
tion of data. The data encryption option 
is expected to be available early this 
year.—M. David Stone 








What-If analysis—using 
an electronic spreadsheet to 
et quick answers to hypo- 

tical questions about 
financial issues—has revolu- 


tionized financial forecasting. 


What-Is analysis—using 
artificial intelligence tech- 
niques to get quick answers 
to questions about What-Is 
in a database—is revolution- 
izing the way people 
access data. 
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And it's only available in IT’S AN INTELLIGENT Other databases boast 
Q&A” software by Symantec. ASSISTANTWHOHELPS about their power. But power 
GET THINGS DONE. without intelligence 1s 
Treo eee Q&A's intelligent power wasted. 
YOUR DATABASE assistant can get all kinds Q: What do you call soft- 
QUESTIONS. IN YOUR = atina darted FRat, ware that gets smarter as you 
ORa BUBUS: It can find and organize use it? 
With Q&A, finding out information. Even make A: Q&A. 
Whats in a database is as changes in the database. For more answers about 
simple as asking a simple For example, tell the Q&A, turn the ge. Or call 
question. assistant to "Increase all 1-800-556-1234 x576 (1-800- 
Like: "Which condos rent —_ security deposits by 25%” 441-2345 x576 in CA) for 
for less than $1000.00?" and it willbe done. Through- Complete information 
Using information in the out the database. on what else 
database, Q&A's intelligent There arenocommands § What-Isis. 
assistant will make the to memorize. And you can 
necessary calculations and teach the assistant to 
respond with a list of condos respond to you 
that satisfy the criteria. individually. 
Instantly. Naturally. 
And if that answer 
suggests another question, 
all you have to do is ask. 
“Which of them 
have microwaves?” 
That's practical 
intelligence. 
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ESTeem WIRELESS MODEM 


your computer. | tend to put modems on 
top of my system unit, next to the monitor. 
This practical arrangement doesn’t sit well 


with the Model 84 modem. The radio sig- | 


nal generated by the computer is just 
strong enough that the modem receiver 
locks on to it. At that point, the modem 
thinks it’s connected and refuses to re- 
spond to another modem. 

According to EST, this interference is 
only a problem with the 9-inch antenna, 
and only because it is connected directly to 
the back of the modem, so that it winds up 
too close to the computer. Even with the 9- 
inch antenna, 1 was able to sidestep the 
problem, although it took some doing. 

Two of the DIP switches located on the 
back of the modem function as a squelch 
control to let you set the level of receiver 
sensitivity. High sensitivity gives maxi- 
mum range, but also increases sensitivity 
to interference. Conversely, low sensitiv- 
ity can cut down on interference, but un- 
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fortunately cuts down on range. 

On one of the computers I used in test- 
ing the modems, | was able to eliminate in- 
terference from the computer by setting the 
squelch control for low sensitivity. With 
the other system, I also had to move the 
modem as far from the computer as possi- 
ble, and, finally, play with the antenna ori- 
entation (an activity familiar to anyone 
who has used an indoor “rabbit ear’’ an- 
tenna with a TV set). Apparently, none of 
this fiddling is necessary with the other an- 
tennas for the unit. 

With these minor problems out of the 
way, the Model 84s worked just the way 
they should. Each one can call the other to 
transfer files or type information back and 
forth from the keyboard. 

The modems also have a few cute tricks 


built in. Probably the nicest is that you can 


set the modem so that it will automatically 
connect to one other specific modem in the 
network whenever you send information 


© What do 
call software 
that 
sets smarter 


as youuseit? 





out the PC’s RS-232 port. This feature lets 
an executive, for example, automatically 
connect to his or her secretary without hav- 
ing to enter the modem address cach time. 
Altematively, each of several modems can 
be set to automatically connect to a printer. 

Another trick worth noting is a global 
connect command. Tell your modem to 
connect to address 255, and you can send 
the same message to everyone on the net- 
work at the same time. 


Some Applications 

With only two modems for review, I 
had no way to really test out an ESTeem- 
based network. For example, I did not get 
to see such messages as **Destination con- 
nected to another node*’—the Model 84°s 
version of a busy signal. Still, it's worth 
noting some of the system's special appli- 
cations and limitations. 

The modem has already been used for 
such operations as tracking the salt content 





you. 
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in the Roanoke river for Weyerhauser 
Corp. The modem, plus terminal and sens- 
ing equipment, is set up at a remote site at 
the river and regularly relays information 
back to the Weyerhauser plant. According 
to EST, the cost of laying acable would or- 
dinarily rule out remote automatic sensing 
in this instance. 

Another unusual application is at 
Shields Corp. in Yakima, Washington. 
Shields Corp. puts a Model 84 modem 
plus a terminal on each of ten forklift 
trucks in the Shields warehouse. This sys- 
tem lets each of the forklifts be continually 
“‘on the go, at maximum efficiency,” re- 
ceiving orders on the spot, no matter where 
they are in the warehouse. 

On aless exotic note, the ESTeem mo- 
dems should work just as well in the office, 
connecting PC to PC or PC to peripheral. 
At $995.95 per modem—plus antenna, 
plus shielded cable—the cost per node is 
not cheap, but as EST points out, there is 





processing package you're 

Q&A" is built around an ‘ es, Pe ie eek 
intelligent assistant that's smart from another program to 
enough to learn from your Q&A, we'll give you $50 
expenence. : off the purchase price. 

Soyoucanteachittorespond See your dealer for details. 
to your needs to a degree no And we'll give a 30-day 
other software can match. money-back guarantee. 
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We've come up with a way 
for you to get some value out of 
whatever database or word 


no extra expense for wiring. 

One obvious concern with the Model 
84 is the low apparent level of security for 
the information while it is shuttled around 
by radio. But according to EST, that’s not 
really a problem (see sidebar, ‘‘Data En- 
cryption for Wireless Transmission’’). 

There is at least one important limita- 
tion, however, that you should be aware 
of. The ESTeem-based network is limited 
strictly to real-time communication. If you 
want to send a file or a message to some- 
one else on the system, you can’t do it un- 
less that person is ready. If the other mo- 
dem is off or busy, you won't be able to 
connect. Worse, if the modem is on but the 
computer is doing something else, you can 
successfully connect to the other modem 
without actually getting through to the 
computer system itself. 

The “‘real-time’’ aspect of the Model 
84 becomes particularly bothersome when 
dealing with something like a shared print- 
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er. Since the modem on the printer can 
only talk to one other modem at atime, and 
since there is no memory buffer on the mo- 
dem, you have to catch the printer when 
it's free. If you set the system up with a 
shared printer, you should probably add a 
memory buffer between the printer and the 
modem to allow some queueing of files for 
printing. 

By any reasonable measure, the Model 
84 offers an interesting and potentially use- 
ful approach for a local area network, par- 
ticularly where cabling is a problem. 
What's more, using the ESTeem modems 
seems easy and straightforward. And this 
ease is despite a preliminary manual that is 
in the process of being redone. If the idea 
of a wireless network interests you, the 
ESTeem Model 84 Wireless Modems are 
worth a close look. | 


M. David Stone is a contributor to PC Mag- 
azine specializing in telecommunications. 








@ ‘You'll find that that capability CALL IT investment to you, a 
- is worth a lotto you. THE BEST DEAL quick demo should convince 
No matter what you use it IN MEMORY. you. 
for Stock market analysis. We have an inexpensive Go to your local Q&A 
Inventory. Employee data. way for you to take advanta: dealer and ask for one. 
Tickler files. Phone logs. Mailing ¢¢ fe) Oa A" intelligence ‘and oe For more information on 
lists. Anywhere you need fast a ae hardware at the Q&A and Whats analysis, call 
access to stored data. petal 1-800-656-1234 x76 (1-800- 
For a limited time, we're 441-2345 x 876 in CA). 
Sond IT offering a half-length 256K hig ek you'll be glad 
EASY BUY. memory board with Q&A.Jts Youd. 
' At $299,we believeQ&A —_ worth $200 on the street, Wallac cunch, 
offers more value per dollar comes with a 12 month waranty, 
than any other software product and when you buy Q&A, it's 
on the market. yours for just $50. 
But we haven't stopped If Q&A is beginning 
there to sound like a 
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Multiple Host Sessions—Up To 7 Com 





- , e * 
binations of Displays and Printers ~ ————w ° 3 
Simultancously (Available Only On ' ES * 
AST-525U11 Plus) s: v 5 
. ° ~ - ‘ 
Programmable Printer . . 
; : 
° 
° 
° 
° 
° 
3 . 
Multiple Printer Sessions, including ae 
5256, 5224 and 5225 Emulation © ie . 
On PC-attached Printer 





Automatic Sign-On With 





Mogg | ) 


Display Attribute Configuration 


Build Your Smart Office 
= The Smart Connection For 


network gateway connections we've estab- 
you need, we've just made our original lished worldwide, that we've already madea move host data to and from your favorite 
AST-5251/11 even easier to use and more substantial commitment to helping peo- PC application software files, like Lotus 1-2-3? 
efficient for increased user productivity,and _ ple realize their fundamental visions of the | WordStar* and dBASE" For easy integration 
introduced an enhanced version too— “smart office” of PC and host applications, we've included 
AST-5251/11 Plus.” Now you have lots of new AST-5251/11-The Direct PC To 34/36/38 — our Applications Program Interface (API). 
reasons to make AST “The Smart Connec- Connection. Standard twinax cable, just like Add all our features illustrated above— 
tion” for your evolving smart office. IBM's, makes this connection the most conve- _ everything from bidirectional file transfer 
Office Smarts—We've Got Them. At AST _nient for you. Our Hot-Key support provides —_ to automatic 34/36/38 sign-on with pass- 
we've been building solutions for IBM* a toggle between PC DOS and two host 
PC connectivity—the foundations of smart 


Our file transfer system means you can 









| 
word security, multiple printer support 
sessions. And our new enhanced version, including 5256, 5224 and 5225, snapshot 

offices everywhere—long before it was a AST-5251/11 Plus, even allows up to seven display storage, keyboard mapping help, 
popular concept. You might say, with the System 34/36/38 sessions—all and a full line of companion products— 

over one million AST PC enhancements concurrently. and AST-5251/11 really spells smart 

installed, over 20,000 PC to System 34/36/38 for you. 

connections and the thousands and thou- AST family of smart connections are strate- AST-5250/Display "—Model tt 
sands of PC to IBM mainframe and local area _S'¢ally focused and developed to support 

and evolve in concert with the IBM Smart 


Attributes and Standard IBM | 
Office architecture. Highlighting the mini- coed 
computer group here, AST also addresses 


PC Monochrome Display Capa- | 
\ bilities. Used with your AST- { 
connectivity in mainframe and per- anputeengy 5251/11 card, the AST-5250/ 


sonal workstation environments. Display makes your PC's | 





AST-5250!Display 
Products For Full Model 11 
Display Attributes And PC 
Compatrble Graphics 






Display Snapshot 
Storage Buffer 
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Displayable Keyboard Map 
of Program Control Keys 





Proven In More Than 20,000 Direct And Remote 
PC to System 34/36/38 Connections Worldwide 





On AST-5251/I1° 
Your PC to System 34/36/38 


monochrome display look just like an IBM 
Model 11 display. 


Andi it gives you high-resolution Hercules” 


compatible bit-mapped graphics, high 
quality text and a parallel port. 

Now PC 5251/11 emulation is even easier 
for you because you're working with a 
screen identical to 1BM’s. And you can take 
advantage of the graphics capabilities 
offered by today’s software. 

AST-5250/Display-C"— IBM 5292 Color 
Attributes and Standard IBM PC Color 
Graphics Too. Use this card with your AST- 
5251/11 and your 1BM color monitor for 
all of IBM's 5292 screen text attributes. And 


some really colorful PC graphics. 

Our color capabilities are completely 
compatible with your PC software favorites 
like Framework” Symphony,” Lotus 1-2-3? 
Business Graphics Systems™ and DESQview” 
There's also a parallel port to make printer 
and plotter connection easy and convenient. 

AST-5251/12"—Remote PC to 34/36/38 
Connections. For remote communications 
in SNA/SDLC environments, this complete 
hardwareoftware package lets you use 


your PC as a remote 525] Model 12 terminal, 


and your attached PC printer is host- 
addressable to emulate a 5256 printer. Our 
Applications Program Interface also makes 


pple AST-5251/11 Phus, The San Connection, AST-5250/Display AST-5250/Display-C and AST-5251/12 trademarks of AST Mruearch, Inc 19M registered uademark 


DESQview trademark of 
Sans Cae aod Nooo ae Us Corgis Lex 


ouvesaee Om ee AST-S25t/12 ts a product developed by AST Research, Inc. and Softwase Systema, Inc ef 
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User Definable 
Keyboard Mapping 




































Even More Features 





2510/1 Plus or AST-S25V11 0 IBM 5251/11 morn hrm display 
© Plogs usta PO XT/AT and con re a parallel printer port 
pauhies, connects to Systent + Hercules compatible high-res 
34/36/38 via Twine cable and bi-mapped graphas mntertace 
supports cable thru + Automatnally switches Tro 
+ mulates §251-1), 5291 of 8292-1 5251/1 display wo PC display mode 
display terminal wihout operator interaction 
« Upgrade Kit for AST-5251/11 AST-5250. 
to AST 5251/11 Plus © Usert wit AST 5251/11 brings. 

* Setectabte DMA and 1/0 inter: IBM 5292 Model I display atin 
channels utes to your PC's color sliaplay 


* Applications Program interlace + Provides compatibility: with TAM 


(AP) included FC Color Graphicn Adaptor with 

* Supports fixed or hard disk fullspecintai cue GaN 

* Hot-Key assist for concurrent * bludes parallel port ; 

PC and multiple host sessions * Auton switches from 

* WOM FSU compatibality (for 5292 Model | whe Capy 
virtual disk support on the Syme mode lor interaction 


34/36/38) AST-5251/12 


* Third Party Software suppor, + A total solution for reinote: 
Hee ssTune pian PCANTIAT/Partable or c1 

una tones’ < fw Systems 34/36/38 conutust a 
Link" and The ROSS* by TenMan ons in SNA environments 
Sysnema * PC emulation for 18st 5251 
+ Complete package includes Model 12 terminal 


hardware, software, twinax cable 
assembly & user manuals 
AST-3250: 


* Hostiddrennable $256 pritter 
support on PC-attachedt pratter 
+ Applications Progrant Interbase 
(APT) allows miegration between 
hoxt and PC apphcations 
+ Inchales hardware, sofware 
and comprehensive uset 
docuntentation 


+ Used with AST-525 1/11 fringe 

full 19M 5251 Model 11 character 

and text display artritames 1 

shh monc hrome display 
+ Provides standard IDM PC te 


integrating host and PC applications easy. 
You can count on The Smart Connection 
—from AST—today and in the future. See 
your dealer, or call our Customer Informa- 
tion Center (714) 863-1333 for more infor- 
mation. AST Research, Inc., 2121 Alton 
Avenue, Irvine, CA 92714 (714) 863-1333 
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These Fine Corporations, Universities and Companies Put Their 
Trust In “COMPUTER MART” 


American Savings 
Landmark Mortgage 
American Nurse Assoc. 
Dun & Bradstreet 

U.S. Navy - Army 


Merrill Lynch 


University of: 
California 
Hlinois 

New York 
Colorado State 


Put Your Trust n COMPUTER MART 


« COMPUTERS « 


IBMENHANCED AT ........ 4928 
IBM ENTRY LEVEL AT ...... 3241 
IBM PC, 1 DSDD DR, 256K ... 1702 
IBM PC. 2 DSDD DR, 256K ... 1826 
IBM PC, NO DRIVES, 64K .... 1316 
IBM PC, 2 HALF/HYTE 
He 0S aacoce 00 sasooReERNoenD 702 
IBM XT, IDSDD DR/10MB, 
SpeneodapiodHKGGhABeD 3355 
ee? XT, IDSDD DR/TA HD, 6 
pbs 60H8S0 06 USS RenREBE 491 
COMPAQ, 2 DSDD, 256K .... 2173 
Coe PORTABLE 2 es 
COMPAG Bes PRO 
MODELS siscccccee esas 3304 
cOMPAG DESKPIKS 
Pcie oe ae fois aisiate 2156 
¢ MONITORS « 
AMDEK 300G ............555 119 
AMDEK 300A ......200eeeeeee 133 
AMDEKISIOA. 2... c0-0s0s- + 149 
AMDEK 600 RGB COLOR .... 409 
AMDEK 710 SUPER HI RES 
COLOR  ireccse scnetiscccs. sis 447 
IBMIC OREO Rigtitercctlerelorea's) sr 616 
IBM MONOCHROME ........ 235 
PRINCETON MAX-12E........ 160 
PRINCETON HX-12 RG 
COLOR E erisictet stewie vis ats 446 
PRINCETON SR-12_.......... 575 
PRINCETON Hx. 12E 
CORO Erect s miccin ate 510 
COME AMBER- 
QUADRAM QUADCHROME oe 
et piioes scieyiseieiahaiesine 4 
510 





e DISPLAY CARDS « 
STB SUPER HI RES 400 . 














HERCULES COLOR . 151 
IBM MONOCHROME .. . 218 
IBM COLOR: ic ocisises sieisseees 226 
EVEREX GRAPHICS EDGE ... 297 
EVEREX THE EDGE . 243 
GENOA SPECTRUM ......... 289 
TECMAR GRAPHICS 

MASTER Were toy'5s< cysiessleisieteatete 459 
PARADISE MODULAR 

GRAPHICS verses 274 

¢ BOARDS « 
AST SIX PACK PLUS, 64K .... 223 
AST MEGAPLUS, 64K ........ 205 
AST MP-2, 64K .............. 228 
AST ADVANTAGE, NOB Toccts 384 
con Ae 5 [HUD ae aes surccodn ie 
EONBD Goda TOO AND SR GSTS 1 
QUADRAM QUADBOARD es 
900556 9660 adhe ea aRe ES 1 

QUADSPRINT ..........2..06 423 
TECMAR CAPTAIN, OK ....... 162 
TECMAR FIRST MATE, OK . 
TECMAR WAVE XT, 64K ...... : 187 
TECMAR JR CAPTAIN, 

IHL] Gas epranecd so GOnnnEeOS 295 

¢ MODEMS e 

HAYES 2400 ... 
HAVES 300 ysicce ose as 
HAYES 300/1200 ...... 
HAYES 1200B 

w/SOFTWARE ........-+-6+ 
HAYES 1200B .......... 
VEN-TEL HALF CARD . 
VEN.-TEL 300/1200 

TINT RIN a a csaasese 341 


1901 S. TAMIAMI TRAIL, VENICE, FL 33595 
2820 W. CHARLESTON, LAS VEGAS, NV 89102 
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© Low Low Prices 
e No Surcharge for MasterCard 
and VISA 


1-800-237-4048 


EASTERN REGIONAL ORDERS 


AST REACH HALF CARD 
1200 


e PRINTERS 


OKIDATA 83A, WIDE 
aoe 2nd Houmenegerr sc 


ARRIAGE 2. cocie conse ore 
OKIDATA 2410P .. aD 

OKIDATA 182 .... 
OKIDATA 192 .... 
OKIDATA 182S .... 
OKIDATA ee 


ERSONIEXCBOD irictstciniarc cies saccre 

EPSON PX. 185, WIDE 
CARRIAGES coe sce wae ics score 

EPSON FX-100, WIDE 
CARRIAGE 








e ACCESSORIES « 


NEC BI-DIRECTIONAL 
TRACTOR isaistoterecs sincvex siete 151 
NEC CUT SHEET GUIDE ...... 63 
JUKI 6100 BI-DIRECTION 
TRAGTIOR Sear ccscissss:0 sis 
JUKI nee BI-DIRECTION 
Rigepreiinscc sce 122 
MEMORY. 6SKIGHIPS ..< 5.00560: 8 
MEMORY, 256K CHIPS ........ 39 
PRINTER’ CABLE) «2. ..00000005 10 
MICROFAZER BUFFER, 8K ... 131 
BERNOULLI, 2 DRIVE ....... 2615 
BERNOULLI, 1 DRIVE ....... 1790 


Call tor non-advertised and tower current pnces Ie 
is 8 regstered Trademark of Intemational 
Machines Prices subject to change We ac: 
mayor Chal cards mony orders and per fs 
checks 2% surcharge for shipping handling and 

COD shipments, and purchase orders $100 minimum. 
Retums sre subject to # 15% restocking fee Ail sales final 


IN FLORIDA CALL 813-493-2736 
IN NEVADA CALL 702-877-3988 
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Creatin 
CORPORATE 


‘Trainin 
COURSEWARE 


Two course-authoring programs from VASCO and McGraw-Hill 
make it possible, if not easy for corporate trainers to create soohisticated 
PC-based courses and software tutorials. 












he PC is becoming While programmers have been creating 

an increasingly im- | customized computer-based courses for 

portant and cost-ef- | years, they oftcn suffcred from a big disad- | 
fective tool for companies in training em- | vantage—lack of expertise in the course's } 
| ployees to mastcr any number of subjects | subject matter. The advantage of authoring 
and skills—especially. of course. use of | systems is that you interact with them in 
| the PC itself. Creating a PC-based tutorial | English so that nonprogrammers with ex- 
or interactive course no longer requires ex- | pertise can create sophisticated presenta- 
tensive programming knowledge. Author- | tions. Although these systems don't re- 
ing systems that help nonprogrammers | quire you to be a programmer. they do 
create courseware have been making their | require a substantial time investment to 
way from the classroom to the conference | lear, and some require a substantial finan- 
room in the last few years. cial investment as well. 

Authoring programs can simply help Two authoring systems worth explor- 
you present information. or you can use | ing are the VASCO Coucurreut Authoring 
them to take learners on a sophisticated, | Sysreu: and the McGraw-Hill lateractive 
interactive guided tour of anything from /- | Authoring System. The VASCO program. 
2-3 to the national debt. While most | which runs interactively and concurrently 
spreadsheet or word processing users will | with other applications in the MS-DOS en- 
have little need for a sophisticated author- | vironment. is basically suited to teaching 
ing system. corporate trainers, training | software programs. The McGraw-Hill 
consultants, and educators can benefit | program is a heavyweight that can teach 
from the power of these systcms. any subject: it can do everything from cre- 
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CREATING COURSEWARE 


ASSEMBLY AREA 


With the toois in CAS's Parts Bin, you can create graphics to iliustrate your courseware as well as. 
pop-up windows containing instructions to the trainee. 


ating presentation-quality graphs to offer- 
ing multiple-choice tests and sophisticated 
branching scenarios. 


Concurrent Authoring System 

The VASCO Concurrent Authoring | 
System (CAS) is a special-purpose program 
that lets you teach a software application 
while actually running the application—an 
advantage over systems that offer trainees 
only a simulation, While CAS is less so- 
phisticated than the complex McGraw-Hill 
Offering, its multitasking abilities exact 
stiffer system requirements: It needs a col- 
or display adapter, a color monitor, and at 
least 512K bytes of memory. The system 
will actually run with less than 512K bytes 
of memory, but it is extremely cumber- 
some that way. Trainees who merely want 
to mun the courseware using the runtime 
module can get by with less memory (de- 
pending upon the application the course is 
teaching); 256K is the recommended 
RAM for trainees. 

Setting up the non-copy-protected CAS 
is straightforward, and the documentation 
walks you through the steps quite easily. 
You copy all system files to your hard disk 
(or other destination drive), rename four 
**template”’ files (to serve as working files 
for your lessons), and then load the three 
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CAS programs. The memory-resident 
KERN program allows CAS and DOS pro- 
grams to interact; you won't need to deal 
with it. EDCAS, the editor, also memory 
resident, is toggled on and off the screen 
with the hyphen key. The runtime pro- 


| gram, which you copy into the course disk 


for each trainee, actually runs the training 
session. It directs the screen windows and 
interprets the trainee’s input. You toggle 
the runtime program on and off with the 
plus sign key. The advantage of having 
512K bytes of RAM really comes into play 
with the runtime program. With less mem- 
ory, you can use the product, but you must 
exit and reboot if you want to see how well 
your programs are running. With 512K, 
you can create a session, nun it, and edit it 
simultaneously without exiting the editor 
and loading runtime. 

You are now ready to create a course— 
almost. You also need a subject program, 
the subject of your training, such as /-2-3, 
or WordStar. You load this subject pro- 
gram, bring it to the point at which you 
want to begin instruction, and begin. 


Using CAS 

Before you begin, it’s helpful to under- 
stand some of CAS's terminology. What 
you will create is a series of events, which 





are essentially on-screen dialogues be- 
tween you and the trainee. You create a 
scenario in a window that will pop up on- 
screen, and the trainee either simply views 
the window (which might say, ‘“This dem- 
onstration will teach you how to use 
DOS"') or performs some action in re- 
sponse to a prompt (for example, ‘“Type 
DIR and hit Return’). 

To begin, you press the Fl key, which 
brings up the main editing menu in a box 
on the right side of the screen. The editor 
offers the most-common functions you 
will use while editing events, such as save 
event, recall event, locate window, border 
window, create brackets, and delete event. 
It allows you to open a window of any size 
-—_-=+--——- OO ore ee 


Authoring programs can 
take learners ona 
sophisticated, 
interactive guided tour 
of anything from 1-2-3 
to the national debt. 


and color and place it anywhere on the 
screen. You type the information you want 
for your first event into the window, 
change the background and foreground 
colors if you like, and choose the type of 
border. 

Your tools include a *‘pointer’’ that lets 
you easily highlight important information 
in a screen of the subject application. For | 
example, if you want to point out the result 
of a spreadsheet calculation for a lesson, 
you choose the pointing function (by mov- 
ing the cursor bar in the editing menu to | 
Point and hitting Return), move the screen 
cursor to the place you want to point to, 
and hit Enter to create an arrow. Then, us- 
ing the cursor keys, you can stretch this ar- 


VASCO Concurrent Authoring System, Release 1.2 
VASCO Corp. 

1919S. Highland Ave., Suite 118-C 

Lombard, IL 60148 

(312) 495-0755 

List Price: $5,500 (perpetual license fee) 

Requires: 512K RAM, two disk drives, DOS 2.0 or 
later. 
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CREATING COURSEWARE 


Graphics offer further opportunities 


for student 


The McGraw Hill IAS lets you teach any subject using matching, fill-in-the-blanks, multiple choice, | 


and problem-solving exercises. 


row away from the starting spot and hit En- 
ter again to end the sequence. 

You determine how the trainee will in- 
teract with the tutorial using control win- 
dows. Each event has both a visible win- 
dow (what the trainee sees) and a control 
window (which you input). You use the 
control window to manipulate what char- 
acters or sequences the trainee may enter, 
how the event will handle the input, and 


how the tutorial may branch at any given | 
point depending on what the trainee enters. | 


CAS lets you enter fairly complicated 
string instructions and create different 
branching possibilities. The process 
sounds somewhat complicated, and it is. 
However, the program is logically de- 
signed, and once you have used it for a 
while, you'll find it much less arcane. 
Careful and precise planning and design of 
your application before you begin to im- 
plement it with CAS goes a long way to- 
ward avoiding headaches later on. 

While CAS is relatively—and | stress 
relatively—easy to learn, you will need to 
invest a good many hours to become profi- 
cient and create a sophisticated training 
program. My time investment was consid- 
erable even to create a simple five-event 
scenario that interactively taught some ba- 
sic DOS functions. 
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interaction. 


CAS’s main drawback is, oddly 
enough, its documentation. The program 
could use a more sophisticated computer- 


based instruction program for itself. Al- | 
though the on-screen demos (including an | 


interactive demo of a tutorial for Microsoft 
Word) are fun to work through and demon- 
strate the program's capabilities compre- 
hensively, they aren’t much good at show- 
ing you how to use the more advanced 
CAS procedures. And the written docu- 
mentation, which also could have benefit- 
ed from a few simple examples, includes 
such classic phrases as: *‘Type a vertical 
strip of character 176 on the display win- 
dow (by holding down Alt and typing 176 
on the number pad). The runtime program 
will recognize these characters and will 
trap the cursor in the strip.’’ This is hardly 
the type of writing to inspire confidence in 
the less-than-intrepid reader. 

Despite CAS’s complexity, it is an ex- 
cellent authoring program for training pro- 
fessionals. Its price/performance ratio is 
very good, and it lets you create extremely 
attractive training screens in less time than 
many competing systems. While it does 
have some limitations (it doesn’t support 
interactive video development, for exam- 
ple, and can’t easily create training pro- 
grams that don’t use a software application 








as a subject), it performs its advertised 
functions admirably. 

Once you have descended the learning 
curve, you will probably be happy with 
CAS’s menu-driven design and shortcuts. 
The on-screen features (like a ‘*Parts Bin’’ 
that helps you create graphics more easily) 
make the development of either interactive 
courses or self-running demos if not easy, 
at least easier. 


Interactive Authoring System 

The McGraw-Hill Interactive Author- 
ing System (JAS) is a more powerful and 
sophisticated system than VASCO’s, and 
the difference shows in every area. The 
documentation is more imposing, the 


CAS lets you teach a 
software application 
while running the 
application—an advan- 
tage over systems that 
offer only a simulation. 


number of features is immensely greater, 
and the price is steeper. 

The /AS system lets you put together 
many more types of tutorials than CAS 
does. You can teach any subject—not just 
a software application—using matching, 
fill-in-the-blank, multiple-choice, and 
problem-solving exercises that branch to 
other lessons based on the trainee’s re- 
sponse. You can also incorporate interac- 
tive videotape **experiences’’ into your 
courseware. The /AS concept is also a little 
more complicated. To let you create les- 
sons and then “‘deliver’’ them to disks that 
the trainee can work with, the authoring 
system and the delivery system come on 
separate diskettes. 


Release 3.1 

McGraw-Hill Training Systems 

674 Via de la Valle 

Solana Beach, CA 92075 

(619) 453-5000 

List Price: $995 

Requires: 128K RAM. two disk drives, DOS 2.0 or 
later. 
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How does WordPerfect 


top 


4.0? 


Extra credit. 





A lot of people have been 
saying a lot of good things about 
WordPerfect, lately. In fact, our 
4.0 version has been called the 
industry standard for word 
processing. 

Of course, our first reaction was 
smiles all around (and a cele- 
bration or two). Our second 
reaction? Back to work on 
WordPerfect. Not because it isn’t 
already a great program. But 
because the one thing that has 
made WordPerfect a success is our 
commitment to constant improve- 
ment. Reaching for perfection. 

The latest result of that commit- 
ment is WordPerfect 4.1. And 
with several new features, it scores 
more than a few extra points. 


/. [fitsurta— 


With a built-in thesaurus, 
WordPerfect 4.1 lets you choose 
synonyms for any words in your 
document. 


2. Sof Strten— 


By splitting the screen 


horizontally, you can view two 
documents at the same time. And 
editing either document or moving 
text between the two windows is | 
fast and easy. 


3 Teet Clumm— 


Columns are displayed side-by- 
side on the screen. In addition to 
newspaper-style columns, 
WordPerfect 4.1 includes parallel 
columns, ideal for scripts. 


4. MD 

Horizontal and vertical lines can 
be drawn and configured to form 
boxes or other graphic applica- 
tions. Many available line styles 


include single, double and 
asterisks, 


JF Steaf- 


WordPerfect 4.1 allows you to 
sort lines, paragraphs or merge | 
files alphabetically. 

Other new WordPerfect 4.1 | 
features include an expanded 
spelling dictionary, improved 
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critical error handling, improved 
proportional spacing, three-level 
undelete, type-thru and more. 

Learn the finer points of word 
processing. Get WordPerfect 4.1. 
For more information, call or 
write: 


SSI Software 

288 West Center Street 
Orem, Utah 84057 
Information: (801) 227-4020 
Order Desk: 1-800-321-4566, 
Toll-free 





SS[Soitware 


Reaching for perfection. 





CREATING COURSEWARE 


Somewhat surprisingly, the copy-pro- 
tected JAS requires only 128K bytes of 
RAM to operate and doesn’t require a col- 
or monitor, although color greatly en- 
hances it. You can put it on a hard disk. but 
the process is nightmarishly difficult and 
inconvenient. Another notable point is that 


JAS doesn’t run directly under DOS: It cre- | 


ates its own operating environment and 
doesn't allow you to use DOS utilities. 

To load the system. you simply reboot 
the computer with the authoring system 
disk in your A: drive. A main menu will 
appear offering four choices: create and 
edit lessons, verify lessons, system man- 
agement. and video management. 

You would first choose to create and 
edit a lesson. JAS requires that you assign 
each screen a name and a type: presenta- 
tion, multiple choice, matching, fill-in- 
the-blank, or application simulation. You 
then fill in the lesson display options that 
you want, such as borders, colors. or dis- 
play formats. Now you can simply enter 
the text you want, and when donc press the 


F3 key to bring up another screen for sav- | 


ing or editing. 


Although this procedure is relatively | 


simple, building multiple-choice screens 
with course branches from each potential 
answer becomes increasingly complicat- 
ed. The documentation and tutorial are 


fairly well done, but there are simply no | 
shortcuts to working effectively with JAS. | 


You simply have to spend a lot of time to 
learn all the features—and there are a lot of 
them. 

JAS is a real powerhouse. It can create a 
formal course in any subject that the teach- 
er can monitor. Each student’s course disk 
records individual performance. which the 
mester program can then analyze for time 
spent and specific areas of difficulty. The 
masler program can display the results for 
an entire class in graph form. In fact, about 
the only thing you can't do with the /AS is 
precisely what you can do so well on the 
CAS system--run it concurrently and in- 
teractively with another application. While 
the McGraw-Hill system will let you 
branch to an application and capture appli- 
cation screens for display. you will still be 
building and running a simulation. CAS, 
on the other hand, lets you run the **real"* 
application software, with controls you in- 
serted using the authoring system. Al- 
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though both systems can be effective in 
teaching a program, CAS will let you build 
an effective software lesson in less time. 

On most other counts, /AS has little to 
fault. Its inherent complexity is due to its 
myriad available options: considering the 
power of the program, it really isn’t as 
complex as it might be. The system's cre- 
ators have obviously tried to make it as 
easy to use as possible; they have done a 
fairly good job. 

JAS is not exactly an intuitively operat- 


McGraw-Hill’s IAS 
is a real powerhouse. 
It can create a 
formal course in any 
subject that the 
teacher can monitor. 


ed program. But if you are a professional 
trainer. your time investment will be well- 
rewarded—you will have a large measure 
of control and flexibility with a sophisticat- 
ed tool that will help you immeasurably. 


To Train or Not to Train 

VASCO’'s CAS and McGraw-Hill's 
JAS both offer training professionals at- 
tractive choices. If the focus of your work 
is designing software tutorials. CAS will 
most likely be your best bet. It offers a 
cost- and time-effective way to create on- 
line demos and tutorials that can run with 
“*live’* software. 

If you want to teach any other subject 
end you necd interactive video along with 
all the other bells and whistles available. 
look to the JAS package. It can cover virtu- 
ally any subject you need of any situation 
you might encounter. Both packages per- 
form well, and both will save you a lot of 
time over custom programming. Although 
they are not easy programs to leam, com- 
pared with other programs in their genre, 
they are relatively simple to work with. Ei- 
ther one can help authors of computer- 
based training scenarios to save time and 
money and to produce a polished, profes- 
sional presentation. a 


Jon Pepper is a frequent contributor to PC 
Magazine. 









IBM PC 


256K, two disk drivas, 
360K each, drive 
controller end 
keyboard. Call for 
prices on othar 
configurations......CALL 


IBM XT MODEL 066 .......csccccessosoeseesees $1829 
EXPANDED QUADBOARD 


BY QUADRAM........... $179 Samm, 
Ona perellel port, one #2z Z 
serial port, clock/celen- Leg Fi 
dar, OK, mamory ex- =a 
pansion to 384K, fess 
game port, VO bracket = oe 

end Quadmasta === 


software. 
Silver Quad OK........0.. $209 


AST SIXPACK PLUS, 64K...... 


TANDON TM 100-2 ....... $95 
5 1/4" full haigh! drive, DS 
DD. Specify drive A or B. 
Comas with step-by-step 
installation instructions. 














TANDON TM 65-21 ......crssescorsorserseorseore $105 
OKIDATA ML192/P PRINTER WITH 
OKIFONT SOFTWARE.......... 
addressable graph- 
ies, correspondanca 
capabiny. Ful teM (— 
PC compatibility 
Seme as ML192/P but with wida carriega 
and trector. 
TURBO 20 HARD DISK... tT) 
20M6B intemal hard disk, three times fastar 
and cabla included. 

CALL 


Same as TM 100-2 but haif height. 

160 CPS, 80 columns, all points 

quelity printing 

OKIDATA ML193/P PRINTER .......00 +e S485, 

EPSON FX85/FX185...... 

then XT, 13 months warranty. Controllar 
203-888-1867 


GEM 
ELECTRONICS, INC. 


HOURS: 
Mon.-Fri. 9 AM to 6 PM 
24 Carriage Drive, Oxford, CT 06483 


PRINTERS 

Citizen 10/20 

Panasonic 1092/3151 
HP Laser Jet 

NEC 2050/3550 

Okimate 20 with inlerface 
Toshiba P1340/P351 


Taxan 640 & Taxan 555 
Hayes Smartmodem 1200 
Kensington Masterpiece 


09/439 
189/429 


$2339 
$679/1069 
$459/1069 


Orchid Furbo 186, 256K 

PC Jr impulse. p port. clock, OK 
Racore Orive Two for PCJr 
Everex Magic Card II. OK 
lomega Bernoulli Box, 20MB 
Tecmar Captain. OK 

AT Compatible w/44MB, monitor 


. 2 drives, monitor 


es = 


COD No Surcharge, VISA & MC Add 3% 


Sperry 
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In today’s fast-paced business climate, it 
takes more than brains and drive to stay ahead 
of eae 

hich is why so many people are turning 
to The Source. 

The Source is the 24-hour online informa- 
tion and communication service you can access 
from any home or office PC. In a matter of 
seconds, it can update you on vital events of 
the day—both in and outside the business world. 

ith The Source, you'll be alerted to trends 
in the making. Kept posted on your competition. 
Given real-time stock quotes and 
performance reviews on thousands of 
yeaa companies. And pro- 
vided with the aaa of edge that _ 
separatestheleadersfrom =| 
the also-ran’s. 
The Source will help 
‘ou speed communication to § )74,;" 
ranch offices, clients, and oe, 


a Source 1s a service mark of Source Felecomputing 
Corporation. asubsiary of The Ri 's Dest Association, 
Inc * 1985 Source "Telecom putiiig Corporation. 


ee 


‘TheSoutce.Is High-Powered. 


suppliers through electronic mail. And let 

you use computer conferencing to exchange 

ideas and manage key projects long distance. 
But for all its high-powered advantages 

The Source is also easy and economical to use. 

There’s even a free tutorial to help you learn 

the ropes in record time. 

o sign up today, call 1-800-336-3366. For 
more information, mail this coupon, or visit your 
nearest computer dealer. 

And see how The Source can keep you on 
the fast track, too. 


‘The most powerfull resource any personal computer can have. 
Please send more information about The Source. 


, Name 
TRATID 


Address 
- City, State Zi 
Bag \ wa Ss Source Telecom zon i ration, 
aa} an ype McLean, 02. In Virginia, 


eS eee ie US. call ‘703) 21-6666. 


Photograph: Thom O'Connor 








HARDWARE WINN L. ROSCH 


NEW LOOKS 
FOR REPLACEMENT 


KEYBOARDS 


Three new keyboards aim to diminish a 
perennial problem—how to key in data faster and with less fatigue. One has 
a trackball, one a touchpad, and one a startling layout. 








ice are nibbling away at the 
need for a keyboard. Light 
pens hold a flicker of hope for fF) 
folks looking for The Better | J seeat au 
Way. Yet data processing un- | — 
doubtedly will keep users’ fin- 








gers at work for ages to come. 
Despite the world’s seemingly 
eternal commitment to it, 
though, today’s computer keyboard is not perfect. Nor is it 
a (SP BP PP DP DB static. The keyboard has evolved from the oft-cursed initial 

% PC and PCjr designs to the appealing refinements offered for 
the AT, and it continues to evolve. Every few months, it 
seems, a new design comes along to explore possibilities and 
make the humble keyboard a more useful tool. 

The three keyboards examined here—the Wico Computer 
Smartline SmartBoard, the KB 5153, and the Maltron Keyboard, 
type KIBM—aim at refining the efficiency of your fingers. Two of 
them, the Wico SmartBoard and Key Tronic’s KB 5153, start by 
admitting that the traditional keyboard’s individual keys serve ad- | — 
mirably as exacting selectors of unambiguous characters, but each 
then looks in a different direction for better control. 

The rationale behind these two key improvements is both scien- 
tific and pragmatic. Key presses are essentially one-dimensional, 


The Wico Computer Smartline SmartBoard peal Aly the Key Tronic KB 5153 
(lower right), and the Maltron Keyboard, type KIBM (left). 
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GRAPFVWVRITER 


THE WORLD'S GREATEST LIBRARY OF 





CHARTS AND GRAPHS. 


S. 





ie GRAPHIC COMMUNICATIONS, INC 


200 Fitth Avenue 
Waltham, Massachuseits 02254 
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REPLACEMENT KEYBOARDS 


yet many computer operations require con- 
trol in two or more dimensions. In a nut- 
shell, it’s easier to point than to peck out a 
command. Recognizing the usefulness of 
the computer mouse as a pointing and con- 
trolling device, these keyboards have in- 

similar control clements: the 
trackball and the touchpad. 

On the other hand, the earnestly unique 
Maltron forces you to reevaluate the arbi- 
trary layout most other keyboard makers 
have saddled you with, to the extent of 
abandoning the pre-Columbian flat world 
of keys that harks back to the first pipe or- 
gan keyboards. Maltron’s goal seems to be 
to shock you into casting aside the preju- 
dices of a hundred years and the millions of 
straight-rowed QWERTY keys and taking 
a fresh look at the problem at hand. 


Wico Computer Smartline SmartBoard 
One look cannot tell the whole story of 
the Wico SmartBoard. It appears to be a 
traditional QWERTY specimen into 
which the cue ball from a nearby pool table 
has become embedded; an ivory trackball 
sits to the right of its numeric/cursor key- 
pad. However, under the SmartBoard’s 
concert-grand complement of 88 keys 
lurks the brain of a complete computer. 
Ordinary keyboards merely pick 
through the impulses of your fingers and 
push them into your PC. The SmartBoard 


(312) 647-7500 
List Price: $329.95 
CIRCLE 606 ON READER SERVICE CARD. 


KB 5153 

Key Tronic Corp. 

P.O. Box 14687 

Spokane, WA 99214 

(509) 928-8000 

List Price $399 
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Maltron Keyboard, type KIBM 

PCD Maltron Ltd. 

15 Orchard Lane 

East Molesey, Surrey KT8 OBN 

England 

(Telephone) 01-398-3265 

List Price: £295 (approx. $415) plus £25 to ship to 
U.S. (approx. $36). 
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processes your peckings as you go along, 
translating your every keystroke into new 
and wonderful key combinations before 
passing them along to your computer. 

For instance, if the QWERTY layout 
slows you down, you can magically trans- 
form the SmartBoard into a Dvorak layout 
at the press of a single key. For more use- 
fulness, you can tum the function keys into 
your favorite macros or make any key an 
instant abbreviation for your favorite, 
carefully crafted phrases. Six LEDs and 
the beeps of a small loudspeaker help you 
program its functions. 

In addition, the SmartBoard will let 
blazingly fast typists dash far ahead of 
slow software. Its own internal 128-char- 
acter buffer dwarfs the measly 15 for 
which IBM allocated space in the PC's 
memory. 

The internal computing equipment of 
the SmartBoard is more sophisticated than 
you might expect: a 6802 microprocessor, 
4K bytes of ROM, and 2K bytes of CMOS 
(Complementary Metal Oxide Semicon- 
ductor) RAM. The keyboard needs only a 
display screen to be a personal computer in 
itself. 

Although the SmartBoard lacks a disk 
drive, it doesn’t forget everything it’s 
learned when you switch off the normal 
operating power it gets from your PC. 
Three AA batteries keep its memory alive, 
including all the key translations that you 
program into it, even when you tum off 
your computer. 

In essence, the programmable func- 
tions of the SmartBoard are a hardware re- 
alization of programs like ProKey and 
SmariKey. Using hardware to create mac- 
tos has the advantages of not stealing any 
of the microprocessor time or memory 
from your PC and not causing the incom- 
patibilities and crashes that occur when 
single-minded programs tinker with the in- 
nhermost secrets of your computer, altering 
interrupts for their own purposes. 

The chief disadvantage of the Smart- 
Board’s hardware key-translating scheme 
is that its otherwise clever design leaves 
but a scant amount of memory in which to 
store your keystrokes. For instance, the to- 
tal number of characters that can be divid- 
ed among the ten function keys is 252, 
with no more than 126 allowed for any one 
key. Another 128 characters are sliced off 
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PRESENTATION GRAPHICS, UNLEASHED. 


FLAUNT IT. 
If you've gat the focts and figures, why 
hide them? 

Get Grophwriter® and Freelance.” 
They're graphics software packoges for 
your IBM® PC or compatible. Nothing else 
brings out the focts and drives them home 
in such convincing fashion. 

Graphwriter is the world’s most 
powerful charting package. It gives you 
every chart and graph you need to 
keep your audiences on the edge of their 
seats. Everything from pre and Gontt 
charts ta organization charts. 

Freelance gives you all the rest. 
Usetul syrnbols like telephones, stars 
and computers. The ability to customize 
charts you've made with Graphwriter, 
Lotus® }-2-3° and Symphony? Even the 
freedom to design your own original 
images. 

Both Graphwriter and Freelance also 
do a dynamite job on word charts, which 
many pockoges leave out. 

Best of all, Grophwriter and Freelance 
con work with each other. Together, they‘re 
all the presentation graphics software 
you'll ever need. Individually, they’re the 
most powerful presentation graphics 
packages availoble today. 

tall boils down to one thing. You're 
finally able to create a graphic 
demonstration that perfectly reflects your 
style, ideas and intuitions. 

Next presentation, strut your stuff, 
Call for the full story on Graphwriter and 
Freelance now 


617-890-8778 
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REPLACEMENT KEYBOARDS 












the 2K total RAM for the type-ahead buff- 
er. ProKey and its clones are memory lim- 
ited mainly by the amount of RAM you in- 
stall in your computer, leaving you more 
than enough room to assign address blocks 


and boilerplate paragraphs to certain key 
combinations. With the SmartBoard you'll 
Tun out of memory before you get to a half- 
dozen names and phrases. 

Another SmartBoard feature, its BA- 


SIC mode, is of dubious value to key- 
boarders of the IBM clan. Press a special 
key, appropriately labeled BASIC, and the 
SmartBoard switches into a new operating 
mode in which every letter key is automati- 









ACCOUNTING FOR MICROS 


struchons Our manual (shown 
also includes helpful informatio 
boukkeeping and computers 





GENERAL LEDGER .cosssscserscsie0e $128 
Allows up to 1.000 accounts & 1,000 
fransactons‘month Retains mo/end 
balances for Last year, This Year and 
Forecast Includes Cash Dhsburse- 
ments, Cash Receipts and General 
Journals Reports include Balance 
Sheet, Income Statement, Annual 
Summanes and Journal Reporis 


ACCOUNTS RECEIVABLE .osec0m0. $125 
Allows up to 2,500 customen, and 1,000 
invoices per month Invoicing can access 
Inventory Module Keeps customer 
names and addresses Invoice prints on 


isa Paper or any pre-printed form 
tements can be pnnted af any time. 


INVENTORY wsiscosescsssscssressooreer SL25 
Allows up to 4,000 parts Keeps 3 
month history of unit sales as well as 
year to date With AR, can be used ag 
int of sale system (pnnts invoices, 
andies cash) Reports include Inven- 
tory Value and Stock Report, Internal 
and Customer Pre: List. 


(612)339-2521 





WeP0 lurm. Keeps vendor 
names and addresses 


PAYROLL ssncsovescorrsonsersearcensorsee $125 
Will handle up to 100 employees with 
eight deductions perempluyee Deduc- 
bons may be determined as fixed dollar 
amounts or percentages, of neferted to 
a table for automatic look-up Tax tables 
are easily entered, of purchased sepa: 
ralely Prints checks and W2s5 


SET OF FIVE vcosscercscsesrorcsere $465 
SET OF FOUR ccsosssssvversscesseos 8395 
SET OF THREE serorvsersoesseaveves $325 


RUN ON MOST CPM AND MEDOS 


Apple CPM BMPC XTC 2AT Ganpe iatt 
Comme Kavere fa andy 108 
Compes Marrom (i 
Coane Onberne { Zensen 100 a 150 
Eagle (at) Panesane ace 
Epeon GX 10 fads Shack CP Over corwetiies 


Tew vee 


James River Group 


1) Wiles temremnee 8 ella: (th kee 


sad 





DEMO DISK 
$18.00 


oy 


Try all 5 programs above IGL, AR, AP. 
IN, PRI Order eur DEMO DISK for 
518.00 tincledes shipping! Condensed 
versions of the programs give yeu the 
“feel” of data entry and access, includes 
sample reports and tustructions. Specify 
machine | 








TAN. scsccsscesssnvoeen jeaversesasonves oe $125 
The Catch-All” program Files any 
type of information for quick access 
Name or subject onented with 15 Imes 
af poles per name Use TMAN as a 
mailing hist, filing system, notebook, 
ete Can be wed alone or with data 
from our other programs 

Tey TMAN DEMO occcsccerseossconees GIB 


HOW TO ORDER: Mease specify machine 
and disk tormat You can pay by check, 
by VISA or MasterCard (we need your 
expiration date and card number), or by 
UPS COD (add $2.50 COD charge). Our 
pee includes shipping Minnesota resi- 
dents, add 6% sales tax} We ship most 
orders the same day 

or ORDER BY PHONE: 612-339-2521 


Dept. PC 
125 North First Street 
Minneapolis, MN 55404 









Cally translated into uppercase and press- 
ing Shift converts each alphabetic key- 
Stroke into a BASIC key word—A for 
REM, B for RUN, and so on. You can, of 
course, get the same results with your 
clunky IBM keyboard merely by pressing 
CapsLock for uppercase and using the 
more mnemonic Alt-key combinations for 
your key words when you run BASIC. 
The SmartBoard is smarter than you 
might think, however. Wico admits that 
many of its programmable features com- 
pete against similar functions built into the 
IBM PC. In the world of Apple comput- 
ing, however, these features can be a god- 
send, and the SmartBoard knows how to 
communicate with Apples as well as PCs. 
Apple users need only an adapter to con- 
vert the SmartBoard to their computers and 
gain new programmability, the special 
BASIC functions, and the extended type- 
ahead buffer. 


























Making Tracks 
The obviously unique feature of the 
SmartBoard, the attached trackball, is 
probably its greatest virtue for PC users. 
Essentially, a trackball is a Microsoft-style 
mouse turned upside down. Instead of rac- 
ing the little rodent across your desktop, 
you roll the SmartBoard’s cue ball in the 
direction you want the cursor on your PC 
screen to move. The SmartBoard circuitry 
translates the trackball motion into the 
IBM-equivalent cursor key presses. 

The result is wonderful. With but afew 
minutes practice you can roll the cursor 
anywhere on the screen, quickly and pain- 
lessly. Slide a painting program into your 
drive slot, and you can draw nearly any 
figure quickly and accurately. No more 
mad stabs at cursor keys and curses when 
you accidentally fill your screen with num- 
bers. 

The trackball function of the Smart- 
Board is well thought out. While mice 
seem steeped in the philosophy that every- 
one needs to make the same size sweeping 
movement to elicit a certain course across 
the screen, the programmability of the 
SmartBoard allows you to customize your 
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trackball strokes to your own aesthetic 
judgments. If you’re a neophyte to ball 
rolling, you can make the cursor dance 
slowly across the screen as you spin the 
magic white globe. If you’re impatient, 
you can program performance that will 
make your head spin. 

The actual ritual of programming the 
SmartBoard is a bit unnatural. Customiz- 
ing SmartBoard functions and making key 
assignments depend on pressing certain 
keys, watching the flashing LEDs, and 
spinning the trackball. After afew days ex- 
perimenting with the SmartBoard, howev- 
er, you'll probably settle on a few favored 
programming combinations and will never 
need to deal with the arcane ritual again. 

Even as an ordinary keyboard, the 
SmartBoard is quite competent. Its feel is 
light and positive, though not as precise as 
that of the official IBM product. It's both 
quiet and quick, with audible feedback 
from an internal loudspeaker that can be 
switched off by toggling one lever in a hid- 
den DIP switch bank. These switches also 
allow you to defeat the type-ahead buffer 
or the typematic (automatic key repeating) 
feature and to choose whether you get two | 
or four axes of control with the trackball. 

















































Key Tronic KB 5153 

For years Key Tronic has been in quest 
of the ultimate keyboard. In fact, the com- 
pany has produced several ‘‘ultimates,”’ 
each one incorporating every imaginable 
design feature. Although the imaginations 
of PC users keep growing, redefining the 
concept of what is ultimate, the KB 5153 | 
brings to life what many PC people would 
consider an ultimate keyboard design. 

The KB 5153 starts with an AT-style 
layout, an arrangement more favorable to 
typists than that of the PC original. Essen- 
tially the KB 5153 boasts the Selectric 
typewriter’s key array—with a great big 
Return key that the most errant pinkie 
swing can't miss and the interloping char- 
acters removed from between the alphabet 
and the Shift keys—complete with an al- 
most-IBM-standard, spliced-on numeric/ 
cursor keypad and an extra endowment of 
computer control keys. The ten normal 
function keys and a few extras have been 
moved to the top row, so that they can di- 
rectly correspond to on-screen images 
some programs project. A touchpad bal- 
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ances out the keyboard's right-hand side. 
Perhaps best known in the guise of a 
drawing tablet, a touchpad is nothing more 
than a tactile sensor, a plastic sheet that lets 
your PC detect exactly where you've 
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The Critic’s Choice! 


"“Flaxibla, affordabla end complete" —PC Magazine 
“... you'll find this fast, powarful and complete’"— 
Steve Rosanthal, Bay Aree Computer Currents 

“It makes doing your taxes almost fun . 
can Cut tha amount of ima you spend working on taxas 

.. recalculating averything is 
80 quick you can do it as often as you hke."'—Bil. Alvernaz, 


down by 70 or 80 percent.” " 
PC Magazine 


See your dealer or order Cie) 
rie 


. Inc , 5674 Honors, San Diego. CA 92122 (619) 453-8722 
TurboTax requires IBM PC. XT, AT or compatible, OOS 2 0 or greater. 256K 





Finally! A tax program worth having... 
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placed your fingertip or a stylus on it. In 
the hands of a good software engineer, the 
touchpad can become virtually any sort of 
input device: a keypad, a mouse, or a 
drawing tablet. Key Tronic imbues the 
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Check These Features!! 


¥ FAST—3 seconds for complete 
return (No Kidding!) 
¢ Eesy to use—windows, pop-up menus 
/ “Very easy touse .. . Documentetion— 
Excellent” —PC Magazine 
¥ Over 30 forms 
¥ Built-in tax planning module, 
includes 1986 tax rates 
¥ Full depreciation support 
7 IRS approved 
¥ Automatic supporting schedules 
¥ Our quick-look lax window 
¥ Override any calculation 
7 Rapid chenges from form to form 
¥ Record keeping 
7 Tertific displey in color or monochrome 
¥ Operates like a spreadsheet—only easier!! 
¥ 4-function calculetor mode built-in 
¥ Pnnts entire return with your 
personal printer 
¥ Simply the best at any price! 


Only $65 


$85 + $5 shipping Me Celit residents add 
6% sales tex VISA MC serene Integrated slate 
ae available lor many states: $30 









































































. With TurboTex you 





























‘The personal computer 
that raised high performance 
to new heights. 


If you work with high volumes of information, 
you need answers fast. 


You need a personal computer that’s up 
to the task. 

Which is why IBM created the Personal 
Computer AT® system. It’s changed a lot of 
ideas about business computing. 

The idea of “fast” has become much 
faster. The idea of “data capacity” has 
become far greater. 

There are new definitions of “power” in a 
stand-alone PC. While phrases like “sharing 
files” and “multi-user systems” are being 
heard more often. 

And surprisingly, words like “affordable” 
and “state-of-the-art”are being used together: 

Clearly, the Personal Computer AT is 
different from anything that came before. 
And what sets it apart can be neatly summed 
up in two words. 

Advanced Technology. 

If you’ve ever used a personal computer 
before, you'll notice the advances right away. 

To begin with, the Personal Computer AT 
is extraordinarily fast. That’s something 
you'll appreciate every time you recalculate a 
spreadsheet. Or search through a data base. 

It can store mountains of information— 
literally thousands of pages’ worth—with a 
single “hard file” (fixed disk). And now you 
can customize your system to store up to 


30,000 pages with the addition of a second 
hard file. 

The Personal Computer AT runs many of 
the thousands of programs written for the 
IBM PC family. Like IBM’s TopView, the 
program that lets you run and “window” 
several other programs at once. 

Perhaps best of all, it works well with both 
the IBM PC and PC/XT. Which is welcome 
news if you’ve already made an investment in 
computers. 

You can connect a Personal Computer AT 
to the IBM PC Network, to share files, 
printers and other peripherals with other 
IBM PCs. 

You can also use a Personal Computer AT 
as the centerpiece of a three-user system, 
with your existing IBM PCs as workstations. 

Most important, only the Personal 
Computer AT offers these capabilities and 
IBM's commitment to quality, service and 
support. (A combination that can’t be 
cloned.) 

If you’d like to learn more about the IBM 
Personal Computer AT, see your Authorized 
IBM PC Dealer, IBM Product Center or IBM 
marketing representative. For a store near 
you, call 1-800-447-4700 (in Alaska, call 
1-800-447-0890). 


The IBM Personal Computer AT, 
for Advanced ‘Technology. 


Little Tramp character licensed by Bubbles inc.,s a 
IBM, Personal Computer AT, PC/XT and TopView are trademarks of Internationa! Business Machines Corporation. 


CIRCLE 276 ON READER SERVICE CARD 





How to chart, 
graph, write, draw, 
or paint yourself 
into a corner office. 


tide tet Uptaiins Winery ated 


SALES ANALYSIS FISCAL 1985 


OTRt OTR? OTR3 OSs 


GEM WORDCHART™ (NEW): Create text presentation foils and slides 
quickly and easily. A variety of type styles and sizes, Up to 8 colors. Plus 
built-in bullets, borders and table layouts. Price: $149. 


"oe \DOCUNENT ANALYSIS DOC 


F) situation 
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dio. ANALYSIS 





Looking over the results fer the yuar, it becomes 
clear thet while of] of ou salespeople proce 
hove average revenues, one of is (sve picturs) did 
parttoutarly well. Considering the professienal vey 
he puts tequther « sales presentation aut his 
uncarty cloging kits, these results should come os 


GEM COLLECTION™: Put words and pictures together in your reports 
and proposals. Words from GEM WRITE,™ afast, powerful word processor 
based on Volkswriter” Deluxe by Lifetree Software, Inc. Pictures, titles and 
diagrams from GEM P: ™ Price: $199. 











GEM GRAPH™ (NEW): Powerful, easy-to-use graphing program. Create 
column, bar, line, symbol and map graphs. Built-in symbols and maps. Auto- 
matic 3-D and “pretty” functions give graphs professional polish. Price: $249. 


Vete TRtety Page Abumemet type Line Hattérn Le (ur 
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GEM DRAW™: Now anybody can design layouts, charts, logos and more. 
Includes a wide variety of line styles, colors, type sizes and fill patterns. Built-in 
rectangles, circles, arcs and polygons. Plus an extensive library of ready-to-use 
art, Price: $249. 


Screen color available only with IBM Enhanced Graphics Adaptor aod supported color monitor. Color output requires supported color output device. GEM, GEM COLLEC- 
TION,GEM DESKTOP GEM DRAW, GEM GRAPH, GEM PAINT, GEM WRITE and GEM WORDCHART are trademarks aod Digital Research iaa regiatered trademark of 
Digital Research Inc. Other computer or software names are trademarks and/or tradenames of their respective manufacturers. 


Copyright © 1985 Digital Research Inc, All Rights Reserved. 


¢: 
SUESS ~ 
WHO ? 


This is what a career looks like when you pre- 
sent it with GEM™ software. 

You see, with GEM you can put together a bold 
presentation of your bright ideas almost as fast as 
you can think them. 

So, assuming you have a fair share of bright 
ideas, all you need now is a PC. And one or more of 
the GEM programs in this ad. Each of them works 
alone. Or they all work together. 

Say, for instance, you're writing a report with 
GEM COLLECTION. You can use GEM GRAPH to 
add a telling graph to your report. Or you can embel- 
lish aGEM WORDCHART presentation foil with 





an illustration 
from GEM DRAW. dso on. 

GEM software works with IBM: PCs, XTs, ATs 
and compatibles with appropriate graphics capabil- 
ity. Plus most any output device you can name, 
including the new laser and ink jet printers. 

What's more, GEM software is now available 
for Tandy’s Model 1000, 1200 and 2000 computers. 

But best of all, GEM lets you work quickl ag 
easily with simple menus, icons, windows an 
mouse (or other compatible pointing device). 

So instead of getting lost in cryptic computer 








commands, youcanspend \. 
your time getting ahead. & & 
GEM software. 
What better way to 
make your ideas perfectly 
clear? Or to clear a career path? 
To place an order, or for 
the name of your GEM software 
dealer, call (800) 443-4200. 
Charge your order to Visa, MasterCard 
or American Express. 
Or mail this order form, along with your 
payment 











Address 

Gy 
State a= Zip 
Phone 


—GEMCOLLECTION $199.00 
— GEMGRAPH $249.00 
——. GEM WORDCHART $149.00 
Add $4.00 ahipping and handling for each product ordered. Applicable sales or use tax 
| will be added COD, chechs or purchsee orders will not be accepted 











—. GEM DRAW $249.00 
—— GEM DESKTOP* $ 49.95 


{Outside USA add $10.00) 

*GEM DESKTOP is included free with each GEM software product, or may be ordered 
‘separately as a stand-alone product. 
Method of payment. Circle one. VISA MASTERCARD AM. EX. 
Card number = 








Expidate = 
Signature ———__. 

Mail to: 

m GEM Software 

hed ( | oM Digital Research Inc. 

60 Garden Court 

Monterey, CA 93942 
FROM DIGITAL RESEARCH® Or call (800) 443-4200. 
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REPLACEMENT KEYBOARDS 


touchpad of the KB 5153 with the ability to 
take on any of those identities. 

Even as a lowly keypad, the KB 5153 
touchpad has amazing versatility. It can 
function as a square matrix of 4, 9, 25, or 





36 discrete function keys. Using the soft- 
ware supplied with the keyboard, you can 
define the exact keystroke equivalents of 
every press of a touchpad function key to 
suit your favorite applications or even 





Lattice Works 


NEW PROGRAMMER'S SCREEN 
EDITOR INTRODUCED 

Designed specifically for pro- 
grammers, the Lattice Screen Editor 
(LSE) is a fast and flexible, multi- 
window editor that is also easy to 
learn and use. 

LSE runs under MS-DOS or 
PC-DOS on most popular machines 
with 128Kb memory. It provides 
standard editor functions such as 
block moves, pattern searches, and 
“cut and paste” In addition, LSE off- 
ers special features for programmers 
such as an error tracking mode and 
three assembly language input 
modes. 

Acomplete installation program 
is included to remap any of LSE’s 48 
keyboard functions. Menus, prompts, 
help messages and default file exten- 
sions can also be customized for 
individual user preferences. $125.00. 





LATTICE TOPVIEW 
TOOLBASKET NOW AVAILABLE 


Providing more than seventy 
functions, the Lattice TopView Tool- 
basket is designed for software 
developers writing applications for 
IBM's TopView multitasking, multi- 
window environment. 


ate 

<e 
Lattice 
Phone (312) 858-7950 TWX 910-291-2190 
INTERNATIONAL SALES OFFICES, 


The Toolbasket functions elimi- 
nate the need for extensive use of 
assembly when interfacing 
with TopView. The Toolbasket's 
library includes functions to control 
window, cursor, pointer, and printer 
Operations. It also provides access to 
TopView’s cut-and-paste facilities and 

The Toolbasket runs on the IBM 
PC, XT, AT, and compatible systems 
with 256Kb memory. $250.00. Binary 
and source code is available for 
$500.00. 


LATTICE CREATES C COMPILER 
FOR COMMODORE AMIGA 


and offers the same high speed and 
extensive capabilities of the MS-DOS 
Lattice C compiler currently used by 
more than 30,000 software develop- 
ers worldwide. Available from both 
Commodore and Lattice. $300.00. 

In addition, Lattice also offers 
cross compilers that allow you to 
develop Amiga programs on 
MS-DOS or UNIX systems. 


C compilers and cross compilers for 
many environments including Tandy, 
Sony, Hewlett-Packard, Tandem, and 
IBM Mainframe. Corporate license 
agreements available. 


Benelux: De Vooght. Phone (32)}-2-720-91-28, England: Roundhull Phone (0672) 54675 
Japan. Lifeboat Inc. Phone (03) 293-4711 France: SFDL. Phone (1) 666 1155 
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DOS. The program is easy to use, essen- 
tially menu driven with a great deal of on- 
line help. You just type in the keystrokes 
you want executed when you press the ap- 
propriate area of the touchpad. Key Tronic 
also supplies overlays, which are thin plas- 
tic sheets you place atop the touchpad, on 
which you can inscribe the function of 
each area. You can assign up to 70 charac- 
ters to each touchpad function key, a total 
of 1,168 for the entire touchpad. 

The Key Tronic software also allows 
| you to fine-tune the touchpad response to 
suit your own fingers or stylus. You can 
control such details as axis smoothing 
(which, for instance, will help interpret 
your slightly off-base lines as perfect hori- 
zontals) and the speed of the repetition of 
each keystroke as you apply continuous 
pressure. 






A Flat Mouse 

The KB 5153 touchpad can also serve 
as a built-in mouse equivalent. The key- 
board detects the movement of your finger 
or the stylus on its surface and generates 
equivalent mouselike commands. At its 
simplest, this flat mouse-style control lets 
you almost instantly position the cursor 
anywhere on your display screen, making 
editing in a word processor or BASIC a de- 
light rather than drudgery. 

With additional software, presumably | 
supplied in conjunction with specific ap- 
plications, the touchpad will work like a 
miniature drawing tablet. With many 
painting programs the additional software 
is unnecessary. The cursor commands 
from the mouse mode give sufficient con- 
trol to keep drawing tolerable instead of te- 
dious. 

The touchpad is no mere add-on; it’s an 
integrated part of a cleverly designed key- 
board system in which great attention has 
been paid to detail. For instance, an extra 
top-row function key, labeled Touchpad, 
switches the touchpad between function 
key and mouse modes. Key Tronic has 
even solved a perplexing problem that of- 
ten develops on PC keyboards with LED 
indicators on their Shift keys: the inevita- 
ble times that the Shift indicators get out of 
sync with the software being run. By 
pressing the Reset key and the ShiftLock 
key that is out of sync, you can switch the 
indication to correspond with reality. 


PC MAGAZINE @ JANUARY 14, 1986 












The Key Tronic software for program- | gerpads by a more-than-inch-wide gulf of | lengths. Your middle finger is longest, in- 
ming the functions of the KB 5153 does | bare plastic. A long row of function keys | dex and ring finger shorter, and pinkie 
not tinker with any of the secret inner | runs across the top. shortest. Obviously, then (at least in the 
workings of your PC by intercepting key- The premise underlying the concave | Maltron system of logic), the perfect key- 
board commands as they are processed. | design is that fingers come in different | board arrangement should put the keys for 
(Thus it won’t interfere with the operating 
of ProKey, SmartKey, SideKick, or any 
other program.) Rather, it alters the way 
the keyboard reacts to your keystrokes, 
changing the scan code that each key press 
sends to your computer. 

The program downloads the configura- 
tions you design into the keyboard, which 
remembers them as long as your PC is 
turned on. The configurations must be 
loaded into the keyboard every time you 
tum your computer on, a job easily han- 
dled by your AUTOEXEC.BAT file. 

Even as an ordinary keyboard, the KB 
5153 would win high marks. Its light feel 
and positive but quiet action actually seem 
an improvement on the famed Key Tronic 
touch of previous models. Its capacitive 











































But for $99.95* you 
can.....Save it, track it, 
bill it, graph it, and re- 
port it with »timeslips¢™ 









































design should ensure a long, trouble-free from NORTH EDGE 

life. With the added touchpad, little room 

for improvement is apparent—for today at SOFTWARE CORP. 

<a THE FIRST SOFTWARE 
Maltron Keyboard, type KIBM PACKAGE THAT COMBINES 







The Maltron looks so different that it in- 
spired the following insightful comments 
from the various editors who glimpsed it: 
“‘Did someone leave that out in the sun?” 


EVERYTHING YOU NEED TO 
TRACK, BILL, GRAPH AND 
REPORT TIME. 





















































‘‘Find that under the infrared heater in a IF TIME TRACKING IS 
restaurant?"’ IMPORTANT TO YOU— 
Indeed, the Maltron looks like it got too 
warm and began to melt. What should be a PHONE TIME, CONSULTING 
flat surface is warped into a pair of concave TIME, COMPUTER TIME... 
puddles of keycaps. PC Magazine's edi- es 
tor, Bill Machrone, best described it when ANY TIME— TIMESLIPS" WILL DO IT! 
he took one look and surmised, ‘‘It must © Pop-up or foreground operation © Generates bar and square pie charts 
be British.”’ of the timer module. without a graphics card. 
He’s right, but there’s no Union Jack in © Professional bill generation © Merges Timeslips from other 
sight—the Maltron is just so eccentric. including non-time charges. computers into a single report. 
The central idea behind the Maltron is ; pram an! of up to ‘ bag xt lock 
that the familiar QWERTY key arrange- A ug BIC PASE W ONG {teRnUre. 
ment worshipped in offices around the ¥ “ala Ue analyzes ce om, Bie wes 
ors quam eed eve ie couers ct © Versatile export capabilities to © Runs on IBM PC/XT/AT 
He Behag tows of keys has been re- spreadsheets and data bases. and true compatibles. 
ught. 
The Maltron is almost symmetrically ORDER TODAY BY CALLING TOLL FREE 1-800-225-5669 
arranged into right and left halves. Each VISA AND MC ACCEPTED (ORDERS ONLY PLEASE) 
















half has a concave keypad devoted to four 
fingers and a separate thumb pad. The 
hands are segregated from each other by a 
numeric/cursor pad separated from the fin- 


—north edge FOR MORE INFORMATION CONTACT: 
—~ _ NORTH EDGE SOFTWARE CORP. 

software P.0. BOX 286, HAMILTON, MA 01936 

* plus s/h _-COrP—_______. NOT COPY PROTECTED 
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First new 1/4-inch cartridge since 1971 


If you don’t have data worth preserving, then 
the reasons for buying Cartrex’s new 1/4-inch, 
high performance, virtually error-free tape 
cartridge won't mean anything 





But, if you are one of the many 1/4-inch tape cartridge 
users that assume 3M’s cartridges just have to be “good 
enough” for today’s high performance tape drives, read these 
simple facts to understand why that isn’t true anymore. 













PILOTS HAVE A SAYING, 
“There are those who 
have made a wheels- 
up landing—and 
those who will.” 
You can apply this 
expression to those 
who have lost data and 
those who will. Unfortu- 
nately, data loss isn’t al- 
ways because users haven't 
backed-up their hard disk. 
Sometimes it’s because their 1/4- 
inch tape cartridge, where they back 
up their hard disk, developed hard er- 
rors—those insidious errors that tend 
to increase over time. That’s why Car- 
trex has developed a 1/4-inch data car- 
tridge for today’s high performance 
drives that virtually eliminates errors. 


Why a new cartridge 

When 3M announced its cartridge 
in 1971, it was designed for a low capac- 
ity tape drive with less than 3 mega- 
bytes—2.88 to be exact. The tape was 
low in density—1600 bits per inch with 
only 4 tracks and 300 feet of tape. 

The tolerances required for the 
tape drives of the early 1970's were fine 
for then, but today’s tape drives re- 
quire much tighter tolerance. Today’s 
tape cartridges must work with drives 
that have 9 or more tracks and bit den- 
sities as high as 12,000 bits per inch on 
600 feet of tape. That means capacity 
increases of 2,000 percent packed into 
the same cartridge. 

The reasons that yesterday's car- 
tridge technology simply won't work 
properly in today’s high capacity 
drives is inherent in the cartridge de- 
sign. 





With the significant increases in 
capacity, the three culprits that make 
cartridge tolerances so important are 
fluctuating tape tension, redeposit 
nodules, and instantaneous speed var- 
iations (or ISV). 


Tape Tension 
Any child who has played with a 
magnet understands that as the mag- 
net is separated from metal, the mag- 
net’s ability to work is decreased. So 


aew Cartrex U/4-iach 
tape cartridge is the first aew 
tape cartridge design in almost a 
decade and a half. Tape drive maaufactur- 
ers now have a acw cartridge technology which allows them 
to advance beyoad this previous artificial barrier, 


it’s no surprise to find 
out that the closer the 
tape drive head is to the 
tape, the better the 
reading. This closeness 
is particularly impor- 
The tant when the embed- 
ded iron filings get 
packed tighter in to- 
day’s high density tape. 
It's also important 
with the increase in the 
number of tracks. After 
all, you wouldn’t want the head to be 
reading an adjacent track any more 
than you'd want it reading more than 
one magnetic representation of a bit. 
Unfortunately, tape tension his- 
torically has not been constant. As the 
tape unwound, the tension increased. 
What's important is both the amount 
and range of tension. A fluctuating in- 
crease or decrease in tension is as un- 
acceptable as low tension is in the first 
place. As the accompanying graphs 





The Cartrex cartridge design (upper left) uses the N2 priuciple which creates head-to-tape tension by 


applying a mechanical differential at the rear pulley between a stiff transport belt and a stiff tensioning 
belt, indicated ia green and yellow ia the color schematic (upper right). 

The conventional 3M design applies drag at the rear pulley to create tension, which creates heat, aad 
limits future speeds much above 90 iaches per second. 
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Good head-to-tape tension ensures the highest 
probability of reliably capturing data. Fluctuating 
tape tension allows data loss dae to head-to-tape 
separation and smearing redeposit aodules across 
the tape head. The Cartrex cartridge, compared to 
the coaventional design, creates constant and 
higher tension. 





show, the Cartrex cartridge has higher 
tension and flatter profile than the 3M 
cartridge. This means more reliable 
data across the entire tape. 


Redeposit Nodules 

Another reason to keep constant 
tension is to avoid ‘‘redeposit nodules” 
from smearing across your tape drive's 
head. What are redeposit nodules? 
They are the insidious flakes of tape 
media that break off from the edges of 
the tape and get dragged up to the 
edge of the tape head. If the tension is 
low, or becomes low when the tape 
Starts or reverses, the flakes come up 
over the edge, get smeared over the 
head, and reduce its ability to read the 
data. 

Even worse, however, is that 
these redeposit nodules are dragged 
along the surface of the tape and get 
embedded and packed over time. 
When your drive tries to read the data, 
the redeposit nodules act as a tent pole 
holding up the tape away from the 
head. As a result, even the best error- 
recognition algorithm can only tell you 
one thing—you've lost the data. 

You might be wondering what 
causes the flaking in the first place. 
Again, it is cartridge design. The basic 
design uses a tape guide, shown in the 
accompanying illustration. The prob- 
lem with this approach, is that it pre- 
supposes that the tape will always run 
parallel to the top and bottom caps of 
the tape guides. At the low speeds of 


CARTREX 


30 inches per second typical of when 
the 3M cartridge was designed, it was 
less of a problem. But at today’s speeds 
of 90 inches per second and more, the 
tape wanders. When it presses against 
the top of the tape guide, the tape’s 
edge pressure builds. Not only does 
media flake off, but you lose data due 
to the “coining” or ’’scalloping” effect. 

Cartrex eliminated the cause of the 
tape coining or scalloping by develop- 
ing a barrel-shaped roller placed prior 
to the tape guide. The laws of physics 
show that by riding on a rounded bar- 
rel, the tape will always seek the mid- 
die, reducing the tape edge pressure. 
This seemingly simple addition causes 
the tape to always enter the tape guide 
with zero edge pressure. In this way, 
the possibility of media flaking off and 
creating redeposit nodules is virtually 
eliminated. 


Instantaneous Speed Variation (ISV) 
instantaneous speed variations is 
exactly what it sounds like—smaail, in- 
stantaneous changes in tape speed as 
it crosses the tape head. At slow tape 





You caa compare the Cartrex design oa top with 
the conventional 3M design (ower left) aad DEL, a 
3M licensee (lower right). The omission of “edge 
tensioa reduction guides” (jadicated ia dark blue 
on the color schematic) on either the 3M or DEL 
design means that tape edge pressures will in- 
crease caasing the magnetic media to flake off, 
smear across the tape head, aad caase “redeposit 
aodules” to become embedded in the tape. 





speeds and low bit densities—like the 
1971 standard of 30 inches per second 
and [,600 bits per inch—ISV wasn’t as 
big a problem. At that time, the bits 
were crossing the head at 48,000 bits 
per second. 

Today, however, the story has 
changed. 90 inches per second and 
8,000 bits per inch mean that 720,000 


bits cross the head every second. A 
1,500% increase. 

As you may have guessed, speed 
fluctuations in the 48,000 bits per sec- 
ond made reading data difficult for 
tape drive electronics. But when the 
electronics have to guess whether or 
not the bit rate of 720,000 bits per sec- 
ond is accurate, the electronics can be- 
come overwhelmed. 





High speed tape withoat the “edge pressare redac- 
tion guide” seldom enters tape guides parallel to 


the top and bottom. The edge pressure which re- 
sults creates “scalloping” or “coining” on the tape. 
The effect is data loss due to head-to-tape separa- 
tion, flaking media that smears across the head, 
and “redeposit nodules” that create hard errore. 





Never a Single Issue 

Your tape drive seldom has the 
luxury of dealing with an isolated 
problem. it’s usuaily a combination of 
ISV, redeposit nodules, and tension 
problems all together. Now you under- 
stand why Cartrex wanted to develop 
a cartridge for a market that needed a 
modern alternative. 


Where to get it 

Not only has Cartrex improved on 
the industry's 15 year old technology, 
they have done it for a competitive 
price. 

Now you can have peace of mind 
when you back up your hard disk on 
today’s sophisticated tape drives. 

And you can have it fast. Simply 
phone: 


(619) 485-6603 Ext 100 


and give Cartrex your credit card num- 
ber and they will send your cartridges 
by return mail. 
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CARTREX 11590 WEST SAN DIEGO 


CORPORATION BERNARDD CT. CALIFORNIA 


MARKETING SUITE 230 92127 
HEADQUARTERS 
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619-485-6603 
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the CopyCover  catented) 
THE PERFECT COMBINATION — DUSTCOVER & COPYHOLDER 


© Holds all copy at the proper viewing angie. 
© Increases typing speed and accuracy. 

® No straining te the cide to read text, 

® Makes desk space more efficient, 


tendency to lose things. Socks. Car 
keys. Data. Losing your data has 
got to be the absolute worst. Time for 


The Norton Utilities” with UnErase™ a 
powerful file recovery tool that actually 
searches for and retrieves lost data. But 


Send check or m.o. to C-THRU Producis, inc 
6351 Lake Worth Ad. Suite 111 
Lake Worth, FL 33463 (305)439-4333 
Add $3 shipping and handling per unit Flonda reasdents add 5% tax 
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What to do after 


you've tried banging on 

the PC and yelling 

‘I know you’re in there? 

L® face it. Human beings have a 


The Norton Utilities 
version 3.0 is de- 
signed for the IBM 
PC, PC-AT, and DOS 
compatibles. Avail- 
able at Computer- 
land and most soft- 
ware dealers. Order 
direct for $99.95 
from Peter Norton, 


Mastercard welcome. 


sometimes files aren't altogether dost, 


just misplaced. The File Find utility 


=NORTON 


= 
ill search your directori iss 
play your fle by name TextSeach ©=UTILITIES 


will search for specific text if you can 
remember some identifying words 


DATA RECOVERY 
DISK MANAGEMENT 


of the file. Other utilities sort 


through your directories and 


216 


A life saver for your data. 
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list them five different ways. You can also 
gauge file space, wipe files clean or pro- 
tect your data from accidental deletion. 





2210 Wilshire Boulevard, Santa Monica, 
CA 90403. 213-399-3948. Visa and 


VOLUME/SITE 
LICENSES 
AVAILABLE. 


REPLACEMENT KEYBOARDS 






your middle finger farthest away, at the 
bottom of a concave bowl. 

Such a theory is almost compelling, but 
my fingers just don’t believe it. When | 
point my claws in the general direction of a 
keyboard—typewriter or harpsichord— 
they naturally take on an arc that would 
better fit a convex keypad. (Try it your- 
self.) The Maltron’s concave curve made 
my fingers squeeze together, and its keys 
seem to be more closely spaced. In reality, 
the spacing approximates the spacing of a 
standard keyboard (about ¥% inch from 
mid-key to mid-key). 


























































The First QPYCB Keyboard? 

If you’re used to QWERTY, you're in 
for an even bigger surprise with the Mal- 
tron. The primary keycap legends bear no 
resemblance to your favorite arrangement, 
or to any other that you may have seen be- 
fore, including Dvorak. The layout ap- 
pears to be Maltron’s own, an unpro- 
nounceable QPYCB. Like the Dvorak 
layout, it puts the most common keys in 
the home rows and divides the letters 
among the two fingerpads; for the most 
common key combinations, sequential 
presses use alternate hands. 

Some experts believe that, once you’ve 
become proficient at it, a Dvorak-like key 
layout might improve your typing speed 
by 10 to 30 percent. But it took me 10 to 15 
years to get competent at typing on the 
quirky QWERTY. In the time it would 
take me to relearn using the Dvorak layout 
or the Maltron keyboard, how many char- 
acters would 1 lose trying ultimately to 
gain 10 percent or so? Most people seem to 
agree that relearning to type with an alter- 
nate key arrangement does not make sense 
economically. (See the accompanying 
sidebar, ‘‘Learning the Maltron Key- 
board,’’ for a differing, first-hand ac- 
count.) 

Fortunately for QWERTY holdouts, an 
extra key electronically switches the char- 
acter arrangement to an approximation of 
the familiar layout. The unusual shape of 
the keyboard makes even the familiar keys 
hard to find, but tiny QWERTY labels are 
tucked at the top of each keycap to help 
you hunt and peck along. 

Even in QWERTY mode, however, 
you can only guess where you'll find little 
necessities like the spacebar and the Back- 
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he Maltron, a bizarre-looking Brit- 
ish keyboard created by Lillian 
Malt, a typing theorist, and Stephan 
Hobday, an engineer, is a daring attempt 
to increase your keying speed and reduce 


different key placement is not likely to 
replace the familiar QWERTY any time 
soon (most of us resist relearning some- 
thing we already know how to do), but I 
decided to give it a try. 

The look of the keyboard is startling. 
The left- and right-hand key groups are a 
few inches apart. Why should keys con- 





trolled by the left hand be crowded to- 
gether? Malt and Hobday reasoned. This 
| crowding forces you to bend your wrists 
and tense your shoulders—a widely rec- 
ognized source of fatigue. 

Shallow concave pits hold keys for 
the four fingers of each hand, designed to 
accommodate the fact that our fingers are 
different lengths. Keys that are struck by 
the middle fingers are further away than 
those struck by the other fingers, for 
which the keys are also adjusted. 

Then there’s the thumb, relegated to 
















“Excellent product .. 
screen manager I've ever ff 
seen in any language.”” 

Don A Willams 

Finance & Administration 

well 








your fatigue. The Maftron’s dramatically | 


trolled by the right hand and those con- | 
















eight keys in its own keypad. The thumb 
always hits the letter e, the most com- 
monly used letter of the alphabet. Each 
thumb also gets a Ctl and an Alt key. 
The left thumb strikes the Home and the 
up and left cursor keys, the ones that 
move you back through your work; the 
right thumb strikes the End and the down 
and right cursor keys, which take you 
forward. The symmetry aids learning 
and quickly becomes second nature. 

Although you can use the Maltron in 
the QWERTY mode, the keyboard’s 
own specially designed key placement 
arranges the most commonly used letters 
in the home key positions and assigns the 
keys so that the same finger hardly ever 
types two letters in succession, eliminat- 
ing a major speed reducer. 

Science Typographers, a Medford, 
New York, company that has used four 
Maltrons in a real-life production situa- 
tion, found that a fast typist could exceed 
QWERTY speed on the Maltron by 12 
percent after 6 months of using the key- 
board. Other users quoted by the devel- 
opers cite similar or better results. 

To help new users adjust to the dra- 


spacing duty by most keyboards. The | matically different key placement, Malt 
Maltron keyboard gives each thumb | and Hobday supply typing courses with | puter consultant and writer. 


ATTENTION TURBO PASCAL PROGRAMMERS 


TURBO PROFESSIONAL’s easy to use routines let you .. . 
write safe, ‘‘sidekickable’’ routines that can use DOS 

* execute DOS commands from Turbo ¢ create super-fast 
windowed displays ° service interrupts without assembler 
* make your own keyboard enhancers ° allocate memory 
from DOS ¢ print concurrently with DOS 3.x. 

Complete with 109 + routines, manual, source code to 
Super Macs keyboard enhancer, and many example 


“The word professional 
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Learning the Maltron Keyboard 


more speed and less fatigue, I followed 
one. Here’s what I found. 

Since I'ma reasonably fast touch-typ- 
ist on QWERTY, I tackled the short 
course. After about 10 hours of practice, 
I was up to 25 words a minute or so while 


copying from text. But my productivity 


depends on being able to compose at the 
keyboard without conscious effort. I’m 
still not to that point with the Maltron, 
but I can see it coming. Meanwhile, it’s 
apparent to me (and to Science Typogra- 
phers) that the other major benefit of the 
Maltron—less fatigue—is real. 

The Maltron is decidedly not for ev- 
eryone. Admittedly, relearning some- 
thing as familiar as the QWERTY layout 
sounds crazy, but if, like me, you give 
the Maltron a try, you may be surprised 
at its versatility and payoffs over the long 
run. With its own unique key arrange- 
ment as well as its QWERTY layout, it’s 
a revolutionary new instrument. Time 
will tell whether or not it becomes part of 
the PC’s permanent repertoire. 

—John Helliwell 


John Helliwell is a Toronto-based com- 
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futine rary. pense, Only $49.95 + $5.00 shipping & handling 
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Get the tools that have no competition. Requires Turbo for compatibles. Turbo Pascal & Sidekick Trademark Borland Int 
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the keyboard. To test their claims of 




















































KODAK 
DISKETTES: 


Discover the 
future today! 


Take a Century of experience in coating 
products like photo film, add two brand- 
new state-of-the-art plants for manufactur- 
ing diskettes and you have something new: 
KODAK diskettes, a taste of the future. 

Kodak spends more than three million 
dollars a day in research and development. 
They have more than 120,000 employees 
and manufacture and market more than 
30,000 products. 

But Georges Eastman 
said it best: 

George Eastman, the founder of Eastman 
Kodak and the man who made it possible 
for everyone to have a family album ex- 
pressed Kodak's philosophy almost a cen- 
tury ago: make “good goods!” 

That's why we're so pleased to add 
KODAK diskettes to our line. 

Great quality, 
great value 

For those of you who want a “brand 
name” diskette with top-of-the-line quali- 
ty...without paying through the nose, the 
choice is simple: KODAK 

Of course, there's a 
LIFETIME WARRANTY! 

Except as noted, all KODAK diskettes are 
packed in boxes of ten with Tyvec sleeves, 
user ID labels and write-protect tabs. Bulk 
packed diskettes are labelled as KODAK 
diskettes and are packed in 4 bundles of 25 
diskettes with Tyvec sleeves, user ID labels 
and write-protect tabs. 


Oty. Oty. ty. 
20-40 = 60+ 100 
§.25" SSDD $1.11 ea. $1.01 ea. 
§.25" DSDD $1.46 ea. $1.33 ea. 
§.25° DSDD-HD $3.47 ea. $3.15 ea. 
3.S" KODAK OISKETTES 
3.50° SSDD $2.06 ea. $1.87 ea 
3 50° DSDD $2.73 ea. $2.48 ea 
KOOAK LABELLEO 
BULK OISKETTES 
5.25° SSDD in package of 100 
5.25" DSDD in package of 100 


$ .93 
$1.24 


commas | cee 
{in tiinois 1-312-256-7140) 1-312-258-7140 
HOURS BAM-SPM Central Time. Monday-Friday 
WE WILL BEAT ANY MATIONALLY ADVERTISEO PRICE 
ON THE SAME PRODUCTS AND QUANTITIES?! 


OISK WORLDI, Inc. 
629 Green Bay Road » Wimette. Hinors 60091 


DISK 
WORLD! 


FANTASTIC LOW PRICES ON 


BASF 


) QUALIMETRIC (67s 
ee “DISKETTES! 9) 


LIFETIME WARRANTY! 
Buy in bulk and save 150 to ine carton with envelopes, write 
protect labs and user ID tabels Boxed product isthe same except 
In cardboard boxes of 10 
y 50 Oty 150 


525° $SOD a i) ea 
$ 28° OSD0 a 92 ea 
§ 25° OSDO-HO NVA 
§ 25° SSOD 96TPI N, 
§ 25° OSDO S6TRI ei N 
350SS00 135TPI a 168 ea 
350 OSDO-135TPI 3 226 ¢a 
NOTE 350° diskettes in Quantity 50 are in plastic 
library cases That s why they seem to be a bel iy Butt 
are only § diskettes to acase so [he bulk diskettes are really a 
better deal unless you like expensive little library cases 
egseasteusy — Macamte 
lintlinors 1312 256 7140) _1-342-2$6-7140 
HOURS 8AM 6PM Central Trme Monday Fnday 
WE WILL BEAT ANY NATIONALLY AOVERTISEO PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 
Authorized Reselier 


| SK information Processing 
WORLD! “““ amc 


DISK WORLD! 


Ordering & Shipping 
Instructions 


Shipping 5\' & 35° DISKETTES—Aaa $3 00 per eacn 100 or 
fewer diskettes Other ttams Add shipping charges as shown in 
addition to other shipping charges Payment: VISA and MASTER: 
CARD accapted COO Orders: Add additional $5. 00Special Han 
dhing charge APO, FPO, AK, HI & PA Orders: Inciuda shipping 
charges aS shown and additional $% of tolal order amount to 
cover PAL and insurance Taxes, Illinois residents only add 7’ 
sales tax 

Prices subject lo change withoul notice 

Tms ad supercedes all other ads 
Not responsible for typographical arrors 
MINIMUM TOTAL ORDER $35 00 


FOR ORDERS ONLY: 
1-800-621-6827 INQUIRIES: 
(In llinos 1312-256 7140) 1-312-256-7140 


HOURS BAM-6PM Central Time 


Monday Friday 
WE WILL BEAT ANY NATIONALLY AOVEATISEO PRICE 
ON THE SAME PROQUCTS ANO QUANTITIES! 


DISK WORLD}, Inc. 
629 Green Bay Road # Wilmette. liinors 60091 


DISK 
WORLD! 


ATHANA 
DISKETTES 
The great unknown! 


ea ea 
60°... 748 
Oty $0 sy Ds00 ~ ovis 


You've used these diskettes hundreds of 
times as copy-protected originals on some of 
the most popular software packages They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs, user identification labels and 
write-protect tab: 


INFORMATION & 


SOFT SECTOR ONLY! Sold in multiples 
of 50 only. 
FOR ORDERS ONLV: INFORMATION & 
1-800-621-6827 INQUIRIES. 
(In Minors 1-312 2567140) 1-312-286-7140 
HOURS 8 AM-SPM Central Time Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVEATISEO PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 
DISK WORLD}, Inc. 
629 Green Bay Road « Wilmette Ilknors 60091 


Now, the lowest 
prices ever on 


eo” SM ciskettes. 


4, 7 UFETIME WARRANTY! 


All 3M diskettes are lactory packed in boxes of 10 and come 
with Tyvec sleeves, user 10 labels and writa-protect tabs 


Qty 20-40 «= Oty 50+ 


$so0 $1 20ea $1 09ea 
OSOD 
$500 96TPI 
osoo 


$1 54ea 
$198 ¢a 
$2 48 ea 
$3 14ea 
$198 ea 
$281 ea 


SORA ARR 


$2 18 ea 
$3 09 ea 


WRU Un ND 
SSRRRVP 


3M OATA CARTRIOGES 
(Sold 10 to a carton only } 

(Add $5 00 sipping charges for carindges!) 
0C1000 $12 43ea 
QCIOOXLP $19 09 ea 
OC600A $20 30 ea 


tvtormation 
Products 


a a 


PRINTER 
a t=}=10)) os 


at 
extraordinary 
prices! 


Brand new nbbons manufactured lo Original Equipment 
Manufaclurer’s specifications in housings (Not fe-inked oF 
spools only 

LIFETIME WARRANTY! 
Epson MX-70/80 . . $2.70 ea. + 25¢ Shpng. 
Epson MX-100 . .. 23 ea. + 25¢ Shpng. 
Okidata Micro83.. $1.37 ea. + 25¢ Shpng. 
Okidata Micro84 . $2.98 ea. + 25¢ Shpng. 
raamesceey Macau" 
In illinois 1-312-256-7140) _ 1-312-286-7140 
HOURS BAM 6PM Central Tima Monday Friday 
WE WILL BEAT ANY NATIONALLY AOVERTISEO PRICE 
ON THE SAME PROOUCTS ANO QUANTITIES! 
DISK WORLD}, Inc. 
629 Green Bay Road « Wimette Ithnois 60091 


DISKETTE 
STORAGE CASES 


AMARAY MEDIA-MATE 50: A REVOLUTION 


IN DISKETTE STORAGE 
Evary once in awhile somaone takes tha 
- simple and makes i elegant! This unit holds 
| 


50 Sw" diskettes. has grooves for easy 
stacking inside nipplas to keep diskettes 
from slipping and severa! olher faatures We 


iw 950109 aes 


DISKETTE 70 STORAGE: STILL A GREAT BUY. 
Dust tree storage for 70 S%° diskettas 
Six dividers included An excelient value 


+ $300 

ISK CADDIES $9.95 Sree 
The orginal flip-up holder for 10 5%" 
diskettes Beige of grey only $1.65 x, 


+ 206 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 
(In lihinois 1-312-256 7140) 1-312-256-7140 
HOURS 8AM 6PM Central Time Monday Friday 
WE WILL BEAT ANY NATIONALLY AOVERTISEO PRICE 
ON THE SAME PROOUCTS ANO QUANTITIES! 
DISK WORLD}, Inc. 
629 Green Bay Road » Wilmette Ithnors 60091 


DISK 
WORLD! 





What the world really needs 
is a69 cent 
Double Sided, Double Density Diskette 
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And DISK WORLD! has it. 





Introducing Super Star Diskettes: 


the high quality diskette with 


the lowest price 


and the best LIFETIME WARRANTY! 


In the course of selling more than a million diskettes 
every month, we ve learned something higher prices don't 
necessarily mean higher quality 

In fact, we've found that a good diskette manufacturer 
simply manufactures a good diskette no matter what 
they charge for tt. (By way of example, consider that none 
of the brands that we carry has areturn rate of greater than 
1/1,000th of 1 percent!) 

fn other words, when people buy a more expensive 
diskette, they aren't necessarily buying higher quality 

The extra money might be going toward flasher adver- 
tusing, snazzier packaging or simply higher protits. 

a the extra money in a higher price isn't buying better 
quality 

All of the good manufacturers put out a good diskette 

Period 


How to cut diskette prices 
«.. Without cutting quelity. 

Now this discovery posed a dilemma how to cut the 
price of diskettes without lowering the quality 

There are about 85 compames claiming to be “diskette” 
manufacturers. 

Trouble 1s. most of them aren't manufacturers 

Rather they are fabricators or marketers, taking other 
company's components, possibly doing one or more steps 
ot the processing themselves and pasting their labels on 
the finished product 

The new IBM diskettes, for example, are one of these 
So are IBM 5%" diskettes Same for OYSAN, Polaroid and 
many, many other familiar diskette brand names Each of 
these diskettes is manutactured in whole or in part by 
another company! 

So, we decided to act just like the big guys That's how 
we proud cut disketta prices without lowering the 
quality 

We would go out and find smalfer companies to manu- 
facture a diskette to our specifications — specifications 
which are higher than most and simply create our own 
“name brand” diskette 

Name brand diskettes that offared high qualrty at low 
prices. 


FRAUD ALER 


Please be careful! 

Alot of the “no-name” diskettes flooding the 
market at prices of less than $1.00 are what we 
In the industry call “floor sweepings.” 

In other words, they're garbage. . stuff that 
six months ago, no self-respecting manufac- 
turer would have sold. 

But times got tough and some people's | 
scruples got alittle lost indesperation...and so 
a lot of computer users are getting some really 
bad disks...and that isn’t bargain at all. 

So, when the price seems too good to be 
true. .like 39 cents, be careful . very careful! 


HOURS: 
Human: 8AM-6PM Centrai Tima, Mosday through Friday 


5%” & Sua 
SSDD — DSDD 


00 ea. .69 ea. 
Qty. 50 Qty. 50 
Super Star diskettes are sold in musuples of 50 only Oisketles are 


shipped with white Tyvec sleeves, reinforced huts, user IO labels 
and write-protect tabs 


Boy, did we get lucky. Our Super Star 


Diskettes ere the same ones you've been 
using for yeers...without knowing it. 

In our search tor the low priced, high quality diskette of 
our dreams. we found something even more seresunig 

We found that there are several manufacturers who 
don't give a hoot about the consumer market for their 
diskettes They don't spend millions of dollars in adver tis- 
ing trying to get you. the computer user, to use their 
diskettes 

Instead, they concentrate their efforts on Turrung out the 
highest RL they can .because they sell 
them to the software publishers, computer manufacturers 
and other folks who (in turn) put theirnameonthem and 
sell them tor much higher prices to you! 

After all, when a software publisher or computer manu: 
facturer or diskette marketer puts their nameona diskette, 
they want tt to work time after time. everytime (Especially 
software publishers who have the nasty habit of copy- 
protecting their originals!) 


HOW TO ORDER: 


ORDERS ONLY: 
1-800-621-6627 
(In iltinois: 1-312-256-7140) 
INQUIRIES: 

1-312-256-7140 
FOR FASTEST SERVICE. USE ND-CDST MCI MAIL 
Our address 1s DISKORDER It's a FREE MCI MAIL 
letter No charge to you (Situation permitting, we'll 
ship these orders in 24 hours or less ) 

SHIPPING: 5%” & 3%° OISKETTES—Add $3 00 per each 

100 of fewer diskettes OTHER ITEMS: Add shipping char 
‘aS shown in addition to other shipping charges PAYMENT: 
VISA, MASTERCARO and Prepaid orders accepted COG OA- 
DERS: Add additonal $5 00 speciat handling charge APO, 
FPO, AK, HI & PR OROEAS: Include shipping charges as 
shown and additional 5% of total order amount to cover PAL 
and insurance We ship only to United States addresses, exce 
for those listed above TAXES: Illinois residents, add 7 


sales tax 
MINIMUM OROER: $35 00 


DISK WORLD!, INC. 
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Super Star Diskettes. You elreedy know 
how good they ere. Now you cen buy 
them...cheep. 


Well, that's the story 

Super Star diskettes don’t roll otf the boat from Pago- 
Pago or emerge from a basement plant just east of 
Nowhere 

Super Star diskettes have been around tor years and 
you've used them for years as Copy-protected software 
originals, unprotected originals Sometimes, depending 
on which computer you own, the system master may have 
been ona Super Star diskette And fnayee more than once, 
you've bought a box or two or more of Super Star diskettes 
without knowing it. They just had some “big” company’s 
name on them 

Super Star Diskettes are good So good that a fot of 
major software publishers, computer manufacturers and 
other diskette marketers buy them in the tens or hundreds 
of thousands 

We buy them in the millions 

And than we sell them to you 

Cheap. 

When every iittle bit counts, 
it's Super Star Diskettes. 

You've used them a hundred times. .under different 

names. 


Now, you can buy the real McCoy, the same diskette that 
major software publishers, computer manufacturers and 


diskette marketers buy and call thetr own, 
We simply charge less. 


Store 75 diskettes for only $5.95! 
Yep that's right order 50 
Super Star diskettes add $5 95 
and we Il include a Media Prod- 
ucts OISK MINOER I a welt 
made unit that we re impressed 
with 
it holds 75 diskettes 
securely and looks nice tao! 


ae 


The Super Star 
LIFETIME WARRANTY! 


Super Star Diskettes are unconditionally warranted 
against defects in original material and workmanship 
$0 long as owned by the originaf purchaser Returns 


are emple just send the defective diskettas with proof 


of purchase, postage-pard by you with a short expla- 
nation of the problem, and we'll send you the replace- 
mants. (Incidentally, coffee stained diskettes and 
diskettes with staples driven through them don't 
qualify as “defective” } 


WE WILL MEET DR BEAT ANY NATIDNALLY 
ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES 
SUBJECT TD THE SAME TERMS AND CONDITIDNS. 


629 Green Bay Road 
Wilmette, Illinois 60091 
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space and Enter keys. The Shift keys are | ter key is even less propitiously placed in | switches mounted directly onto the black 
reduced to small keys at the periphery of | the central keypad, across a sea of blank | plastic case (which has the feel of light- 
each four-finger keypad. The spacebar has | plastic from the nearest finger. weight polypropylene). Keycaps are grey 
become two inconvenient double-size The curves of the Maltron design are | with large white Maltron lettering and tiny 
keys, one on each thumb keypad. The En- | made possible by individual hard contact | red QWERTY lettering. The function keys 
are yellow with black lettering. 

I did not spend enough time typing on 
the Maltron to determine whether it would 
improve my speed in the long run. As the 
saying goes, you can’t teach an old dog to 
change his spots. But in theory, if you’re 
willing to commit yourself to an admitted- 
ly nonstandard, idiosyncratic design exer- 
cise, you may get more characters into 
your PC’s memory faster using the Mal- 



















































Bigger productivity 
boosts are more likely to 
come from traditional 
keyboard alternatives. 


tron instead of an ordinary keyboard. 
(You'll also get more than your share of 
stares from anyone who sees you at work.) 

From a practical standpoint, bigger pro- 
ductivity boosts are probably more likely 
to come from one of the other, more tradi- 
tional keyboard alternatives. For quick 
cursor positioning, my top choice is the 
SmartBoard. It gave the surest, most ef- 
fortless, yet most precise control. Using 
WordStar with this keyboard, I can zip to 
any place on the screen more quickly than 
ever before. Even BASIC programs are 
easier to edit. Similarly, finding a spread- 
sheet cell can be zippy indeed. 





How to Order. 
e manuals IBM PC/XT° and COMPAQ:: To order by credit card call toll free 


cumbersom 
DOS/BASIC (3.0 & 3.1) 01-236 
for operstiog commands! fc nenve Spastiiecpastm. 1-800-762-7874 


Same pe oar Framework # MultiMate e aun NC call oe) Were I to concentrate my artistic efforts 
Wor i : 4 Hf 

psforthe IBM’ PC, pevw tere MULTIPLAN.s money order or Master ard/Visa/ on drawing on my PC screen, however, I 

PC-XT, PC-AT, AT&T,“ PeachText 5000 « SUPER CALC3.« Amezican Express information. would be tempted to make the Key Tronic 

Compagq;‘and Apple" Ile. HORE Esacalle| Wordber fect tax, Please at! $1.50 for shippin KB 5153 my primary typing tool, but I’m 

( a andling per order. (Foreign 
igs UF iterate . ‘options Dott Yourself. orders except Canada, add $15.00 not yet totally won over. Because I’m left- 
2 . Je ui! is onty. No! ie . 

on ears Goes on your key- FA ee BAGO seah Bs Guarantee: Use ue template handed, the touchpad on the far Tight loses 

board wilh a PC-DocuMate 3000 +e Symphony « WordPerfect « for 20 days. If you are not complete. a lot of its convenience for me. Right- 

templale. MultiMate © Do-It-Yourself ty satisfied return et to us (undant- 4 
Our professionally designed, apat+sdBASE Ile 12-30 aged) for a full refund. handed sketchers will probably find that it 

— he ae a made WordStar 2000 + « WordPerfect. Tiibad suits them just fine. 

of curable, non-giare plastic. Apple lle" : AppleWriter Il « s Ma As Individual differences will probabl: 

Satisfaction is guaranteed — WordStare VisiCalce dBASE Me 3425 Executive Drive, Dept. Bia : ; 


prevent any one keyboard from becoming 
the perfect data entry instrument for all us- 


fully—or your money back. — Quickfile e Do-It-Yourself. Raleigh, North Carolina 27609 
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sizing Up 
Your Files 


DOS utilities don’t always give you an accurate picture of 
the actual size of your files. SIZE and FREE will help you 
know just how much space you really have. 


directories or between floppies and a 

fixed disk, you’ve probably learned 
that the available space reported by 
CHKDSK, TREE, or DIR is often overop- 
timistic. When trying to back up a group of 
files whose lengths add up to roughly 
300K onto a newly formatted diskette, you 
get the dreaded ‘‘Insufficient disk space” 
message. You know that a diskette is sup- 
posed to hold some 362K bytes, yet 300K 
worth of files still don’t fit. 

It’s not that DOS can’t add, of course. 
The problem is that the DOS utilities report 
the actual size of the files, not how much 
Toom they require in a subdirectory or on a 
diskette. To illustrate the difference, just 
put a diskette into drive A: and use 
CHKDSK or DIR to show the number of 
bytes it has available. Then add a short 
batch file to the disk by entering 


copy con test. bat<cr> 
echo hello<cr> 
<F6><cr> 


I: you frequently move files between 


Your directory will now report 
TEST BAT 12 date time 


But look at the bytes available on the disk. 
You now have | ,024 bytes less than when 
you started. If you now try the same test on 
your fixed disk, you'll discover that the 
same 12-byte file has shortened your disk 
space by a whopping 4,096 bytes. 

This is a consequence of the way DOS 
allocates space on diskettes and fixed 
disks. As a widely unread section of the 
DOS manual notes, file space is allocated 
by clusters, with a one-cluster minimum. 
On a double-sided, nine-sector-per-track 
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sectors, and since a sector contains 512 
bytes, the minimum DOS storage alloca- 
tion for floppies is 1,024 bytes. Fixed 
disks allocate eight sectors, or 4,096 bytes 
per cluster. On a fixed disk, your 12-byte 
-BAT file wastes no less than 4,084 bytes! 
[Note: the PC ATs 20-megabyte hard disk 
is less wasteful with small files, since its 
cluster size is 2,048 bytes (four sectors).— 
Ed.] 


Sizing Up Your Needs 

For backing up and copying files, then, 
what you need is a program that shows you 
the actual storage requirements for your 
files. SIZE.COM is a short (one-cluster) 
utility that calculates the total number of 
bytes required for copying anywhere from 
I to 255 files, grouped (using wildcards) 
by type or filename. It works on any drive 
or directory or subdirectory and from any 
subdirectory. And just for good measure, 
I’ve thrown in a shorter program called 
FREE.COM that lets you know how many 
bytes have been allocated and how many 
are still available and is much faster than 
waiting for DIR or CHKDSK. 


Getting Measured 

PC Magazine's \nteractive Reader Ser- 
vice at (212) 696-0360 has copies of the 
.COM, .ASM, and .ASC (BASIC) ver- 
sions of SIZE and FREE, and you can 
download any of these files by modem. 
Your communications software must be 
able to use Xmodem to download the 


disk, a cluster contains two contiguous | .COM versions directly; the other two can 
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YOUR BACK-UP 
SYSTEM 
FOR ADVANCED 
PC INFORMATION 


As on IBM PC expert, you're the 
source of informotion on IBM 
PCs. 

But when you need onswers, 
where do you turn? 

TURN TO PC TECH JOURNAL 
—you con depend on it every 
month for the most outhoritotive 
coveroge of innovotive oppli- 
cotions, systems design, ond 
technicol informotion. 
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1-800-852-5200 
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be downloaded in straight ASCII. If you 
get SIZE.ASC and FREE.ASC from our 
service, REName them with .BAS exten- 
sions and run them once under BASIC. 
This will create the .COM files for you, 
automatically. Alternatively, if you have 
no modem, you can type in SIZE.BAS 
(shown in Figure 1) and FREE.BAS 
(shown in Figure 2) and create the com- 
mands by running them. And assembly 
language fans, take heart: Your pleas have 
been heard. Beginning with this issue, as 
shown in Figures 3 and 4, PC Magazine is 
returning to its previous practice of includ- 
ing the source code with the articles. 


Sizing Up the Situation 

Using SIZE.COM is simple. It has just 
two parameters, the drive and directory 
that you want to read and the files in which 
you’re interested. Both parameters may be 
omitted, in which case you'll get a total for 
the current directory. The format is un- 
complicated: 


SIZE (dr: ][{\path\filename ] 


where dr: may be any drive from A: 
through D:, path may be \ if you want the 
root directory or the complete path for a 
file or file type in any directory on the disk, 
and the entry for filename may contain 
global characters. Both programs can be 
used with or without a fixed disk, but they 
must be resident on the current drive. The 
two programs require DOS 2.0 or later and 
use up No memory space since they’re not 
resident in DOS. If a path is entered, it 
must be preceded by a\ and must include a 
file specification. If a filename is entered 
without a path, then no \ is necessary. The 
output of SIZE.COM can be redirected to 
the printer or a file. Some sample entries 
include: 
SIZE\ Read all files in the root 
directory. 
SIZE\*.COM Read only .COM files 
in the root directory. 
SIZE *.BAS Read only .BAS files in 
the current directory. 
SIZE A: Read all files on drive A:. 
SIZE A:*.EXE Read only .EXE files 
on drive A:. 
SIZE\SY MPH\SHEETS\*.WRK 
Read only .WRK files in the subdir- 
ectory SHEETS on the current drive. 
SIZE C:\ASSEM\*.* Read all files in 
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* Program for creating SIZE.COM 


CLS:PRINT "Checking DATA; please wait..." 


FOR B=1 TO 42 
FOR C=l TO 17 
READ AS: IF C<17 THEN 160 
Z4=Z4+VAL(AS) 

NEXT: NEXT 

IP 24252740 THEN RESTORE:GOTO 200 
PRINT "ERROR: 


CHECK THE LAST NUMBER IN” 


PRINT “EACH DATA STATENENT--THEN REDO": END 


FOR Bel TO 42 

FOR C=l TO 16 

READ A$: TTL®TTL+VAL ("&H"+AS) 

NEXT 

READ S:IF S®TTL THEN 270 

PRINT "DATA ERROR IN LINE";B*10+330 
PRINT "CHECK PIGURES AND REDO" :END 
TTL=0; NEXT: RESTORE 


OPEN "SIZE.CON" AS #1 LEN=1:PIELD #1,1 AS DS 


FOR B=1 TO 42 

FOR C#l TO 16 

READ AS$:LSET D$=CHRS$ (VAL ("&H"+A$) ) 
PUT #1:NEXT: READ DUMMY$:NEXT:CLOSE 
PRINT "S1ZE.CON CREATED" 

DATA 3B, 01, OA, 53, 45, 
DATA 20, 2D, 20, OD, 43, 
DATA 28, 43, 29, 20, 38, 
DATA 44, 61, 76, 69, 50, 
DATA 20, 43, 6F, 6D, 6E, 
DATA 2a, 00, 00, 08, 60, 
DATA ea, 08, 00, 00, a0, 
DATA 00, 00, 00, 00, eo, 
DATA 00, 00, 00, 00, 08, 
DATA 00, 00, 00, 00, 00, 
DATA 00, 00, 08, 00, 62, 
DATA 00, 00, 08, 20, 6c, 
DATA 00, 00, 00, 00, 62, 
DATA 69, 72, 65, 64, 6E, 
DATA 28, 73, 29, OD, 60, 
DATA 74, 65, 73, 20, ll, 
DATA 66, 69, 78, 65, 64, 
DATA 6E, 76, 61, 6C, 20, 
DATA 28, 73, 29, OD, 72, 
DATA 6E, 6F, 74, 20, 15, 
DATA 50, BA, 03, 01, cD, 
DATA CD, o4, BF, 
DATA 06, BE, 00, 90, 
DATA 03, AG, 00, ol, 
DATA 03, 46, 20, 
DATA TE, 85, AC, 
DATA 80, 1A, 
DATA 70, OA, 
DATA 1, 00, 
DATA Ba, 21, 
DATA 6B, 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 


5A, 
24, 
39, 
20, 
61, 
00, 
00, 
00, 
00, 
00, 
20, 
69, 
20, 
6F, 
00, 
65, 
20, 
4, 
6P, 
or, 
09, 
FC, 
58, 
4c, 
0c, 
AA, 
3c, 
46, 
4E, 
05, 
AS, 
00, 


E9, 
75, 
03, 
00, 
00, 
Bo, 
4P, 
16, 


Figure 1: The BASIC program to create SIZE.COM. 


the subdirectory ASSEM on drive 
C:, _ redirecting the resultant output 
to the printer. 

Entering SIZE with no parameters tal- 
lies all the files in the current subdirectory, 
the following report being typical: 

69622 bytes in 29 file(s) 

87048 bytes required on diskettes (s) 
159744 bytes required on fixed disk 
This is two files less than the DIR com- 
mand would report, since the directory en- 


tries themselves are not included in the to- 
tal. Notice that our files will actually 
require a bit over 87,000 bytes of diskette 
space and on a fixed disk, nearly 160,000! 

After using SIZE to total up your stor- 
age needs, FREE will tell you, in the same 
way, whether a given diskette will hold 
your files. It typically reports thus: 


362496 bytes total disk space 
57344 bytes allocated 
395152 bytes available on disk 
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How SIZE Works 

The SIZE.ASM file is well document- 
ed throughout. I'll present only an over- 
view of its various sections. SIZE.COM 
consists of six main sections: read and ver- 
ify user entry, add necessary global char- 
acters; find all specified files, calculate to- 
tal bytes and clusters; and print results. 

The program begins, of course, by set- 
ting up the stack for return to DOS. ft then 
gets the current drive, which will be re- 
quired for some entries, and stores it in 
memory. The next step is to examine the 
user entry to see if any parameters were en- 
tered and to check them for validity. 

.COM files contain a 256-byte **Pro- 
gram Segment Prefix"’ that starts at offset 
00. The program actually begins at offset 
Hex 100 following the PSP. At offset 80 
can be found all the parameters that were 
entered after the user invoked the file. Sup- 
pose the following command was entered 
from DOS: 


SIZE \ASSEMUPDATE. ASM 


You can look at the contents of memory 


starting at offset 80H with DEBUG by en- 
tering 


DEBUG SIZE.COM \ASSEM\UPDATE. ASM 


hitting the Return key and then entering 
d80 to display the contents of memory at 
that location. When yotl do, you'll see a 
string of ASCIl-coded bytes (the letters 
show up on the right of the display) preced- 
ed by a 12H, which indicates the number 
of characters (18 in decimal) that were en- 
tered. It’s this byte that SIZE.COM uses to 
detect what was entered and what format 
was used. 

There are five possibilities: that no pa- 
rameters were entered, that only the \ was 
entered (for the root directory), that a drive 
letter was entered by itself, that a drive let- 
ter and a \ was entered, or that a complete 
pathname was entered. To contain the pa- 
rameters for the search, a 65-byte buffer is 
provided, since up to 64 characters may be 
entered in a pathname, and it must be fol- 
lowed by | zero byte. 

In the first case, the byte at offset 80 
will be zero. Tf this is found, SEZE.COM 
merely places the global characters in the 
buffer and proceeds to its search phase. If 
the first byte is a 2, then the user must have 
entered only one character, the backslash 
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(a space and the character itself), and 
SEZE.COM must check for the \ to see if 
it’s there. If it is found, the global charac- 
ters are added and execution proceeds to 
the search. If the first byte is a 3, then the 
entry must have been the space, a drive let- 
ter, and a colon. SIZE.COM must verify 
the validity of the drive letter and the exis- 
tence of the colon, and if both are found, 
the global characters are added, and the 
program again proceeds to the search. If 
there’s a 4 in the first byte, the user may 
have entered a drive letter, a colon, and a 
slash. SEZE.COM grabs the three charac- 
ters without checking and proceeds to the 
search. (Checking is ignored here, since if 
the entry is invalid, the search functions 
will trap for them.) 

The final possibility, of course, is that 
the user entered a full pathname. In this 
case, the entire entry is loaded into the 
buffer, again without checking, while the 
program merely looks for a carriage return 
(ODH) at the end to mark the end of the en- 





* Program for creating PREE.COM 


try. Again, an invalid entry will be trapped 
by the search function. 

The search for files must be done in two 
Steps: that of finding the first occurrence of 
the file and then of finding all the rest. The 
DOS function 4EH requires the attribute 
byte to be specified in the CL register. 
Here I have entered 20H. This allows the 
program to report all files except directory 
entries (which are files in themselves and 
in which we are not interested) and hidden 
files. If no file is found, then INT 4EH sets 
the carry flag. A check is made for this, 
and if the carry flag is set, SIZE.COM 
prints an error message and exits. If a file is 
found, DOS makes an entry in the current 
DTA (at offset 80H) that must not be dis- 
turbed during the next step. INT 4FH uses 
this information to find all the rest of the 
files, then sets the carry flag when no more 
have been found. If the program arrives at 
the find_next label. however, that means 
that at least one file was found, and thus 
the exit here is to the end of the program 


CLS: PRINT echecking OATA; please wait...° 


FOR B=l TO 
FOR C=1 To 17 
READ AS: IF C<17 THEN 160 

2422 4+VAL (AS) 

NEXT :NEXT 

IP 36230186 THEN RESTORE:GOTO 200 
PRINT "ERROR: 


CHECK THE LAST NUMBER IN® 


PRINT "EACH DATA STATEMENT--THEN REDO": END 


FOR B=1 TO 22 

FoR Cel To 16 

READ A$: TTL=TTL+VAL ("6B"+A$) 

NEXT 

READ S:IF S=TTL THEN 278 

PRINT “DATA ERROR IN LINE®;B*10+338 
PRINT “CHECK FIGURES AND REDO": END 
TTL=0: NEXT: RESTORE 


OPEN °PREE.COH® AS #1 LEN=1:PFIELD #1,1 AS DS 


POR B=1 TO 22 
FOR G=1 TO 16 
READ AS:LSET OS=CHRS (VAL (°GH®+AS$)) 
PUT #1:NEXT:READ DUMMYS;NEXT:CLOSE 
PRINT *PREE.COM CREATEO® 
OATA E9, CC, 00 46, S2, 
DATA 30, 20, S3, 6S, 
DATA 20, 62, 41, 72, 
OATA OA, 24, 70, 79, 
OATA 31, 39, Op, BA, 2 
DATA 73, 20, 62, 6C, 6 
OATA 70, 61, Oo, OA, 
DATA 20, 62, 6S, 73, 
DATA 6B, 28, 8, 61, 63, 
OATA 08, 20, 74, 65, 
DATA 64, OD, oo, 08, 
OATA 73, 20, 61, 69, 
73, 
L, 
52, 
EB, 
AB, 
c?, 
67, 
YD, 
ar, 


DATA 75, F2, 


4S, 


Figure 2: The BASIC program to create FREE.COM. 
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where the count gets reported. 
While SIZE.COM is looping through 
find_first and find_next, a subroutine 


named tally is called, that keeps score of 
the number of bytes in each file and of the 
number of clusters each requires. First 


» titls Oe by Act eet, 
page, 13 
segment para “Teoaa! 
assuma cs:cssg - 
proc 
org 


28," SIZE Vera 3.0 - ',cr,1£,°8" 
ab! "Copyright (C) 1985',cr,1£,'$’ 
pee xt ree fom) ale, 





tot_bytes dw 6,8 ee 

| disk_bloka dw 0” 

| £ixbloks dw. 8 | 
asc_bytaa db 1£,8 dup(6),* bytaa in? q 


asc_filas db 
asc_diak db 
asc_fix db’ 


4 dup (8) ,* fils(s)’,cr,1£ i 
@ dup(#),' bytes required on diekette(s)',cr,1f J 
6 dup (6) 4° bytes required on fixed Sisk" cr ,1£,1£2°8" 


1£,© Invalid” paramstar ie)’ or,1ft . 


axrmag = db ; 
Yor file(s} not cegee ena ary 





Whether you're adding-on begin: 

anew printer, or in the v ae ERS, - sant up stack for retuen 
market for new software, ae ' 
PC BUYERS GUIDE is your on 2 az, ie soe analy sprint banner : 
sourcebook to virtually tnt 21h aux | 


every product available for 
IBM PCs and compatibles. 
Updated and published 


get current drive , 


mov @i,offaet driva 
mov ge vor ree wishay 


gstoregs arsa for drivs 
3ws may nasd thia eddress later 


every 90 days, PC BUYERS | nov abe19h : jeurrent disk function 
GUIDE lists over 10,000 | add aL, 41h reonvert ta ascit o/s 


products to help you pur- 
chase the equipment that 


atosb 
schack for parsmetara 








gators it's, 








clad welear diraction flag 
meets your needs. moy ef sare buffs: eee =P bp pees ant afcgehe a 
a ta star’ ta t jt 
Order your copy of i setae of pete Gianst = nara 
PC BUYERS GUIDE todayl 1,8 #z8r0 indicstee no parms sntsred 4 
a, ry sparms were entsred ..; 
a geil ~ $40, shobe1 sees aiabel, share 
jnp find_first sprocesd with sssrch 
| PC BUYERS GUIDE [|| sea eae ms be ae 
Zitt-Davis Publishing Co. | , cup ele: etd user Chess juat. N 
Qne Park Avenue — 4h Foo jtmoe z 
New York, 1001 Armstrong lodab d 
| Please send copies of the | ir aa seheck for backslaah 
s aa 3£oun 
| pannel leitch po | jmp = srror mot found-error exit 
| for $9.45* ($7.95* plus $1.50 for post- | ov /% si offset drive ymovs drive,bsckslssh. snd 
| ha tad lg era copy. | cx, 6 global cbsrs into buffsr 
OU ! ’ J ey. 
| | find_first +proceed with ssarch 
| Mr. /Mrs./Ms_____,§ | _ 1,3 said ussr entsr Sn a Fy ihc 
| Address | ha ~~ Bie ta ‘ 
| City. | 31,28b smaks lowsr case if not alcasdy 
‘igure 3 contin: 
I State /Zi | uA ae, 
| *Resigents of CA, CO, GT, DC, FL, IL, MA, MI MD, | 
| NU, NY State, and VT add applicable sales tax J 
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as mentioned, each file needs its own clus- 
ter allocation. Since the total number of 
bytes could be in the millions if you're us- 


“‘count’’ is incremented, keeping track of 
the number of files found; then the number 
of clusters must be added file by file since, 








zie it A or greeter? 


jge 0 ead ryee 
sno-error exit 


gie it D or leee? 
eee syee 
sno~error exit 


ley " setore drive letter 
lodab ee. iget next 
sie it e coloo? 
je a) syee 
gno-error exit 


setore it 
sedd global chere to buffer 


add_global 
find_firet proceed with eeerch 


@eg: 
Yer cap @1,4 s@id veer enter drive and \ 
72 eeh sno 
si syee-get next byte 
mov cx,3 sget ell 3 chere 
rep moveh 
en cell  edd_global sedd global chere to drive end \ 
find’ firet sproceed with seerch 




























i ei queer muet have entered ¢ path 
aais 
lodsb sioad firet char 
cmp e1,0dh sie it end of entry? 
jz find first syeo-proceed with seerch 
; bee etoeh sno-etore cher 
jmp eed . sget enother byte 
find firets 
Rov dx, offset buffer setert of pathname io memory 
mov cx, 20h settribute to seerch for 
, mov eh,4eh sfind firet function 
int 2lh 
jnc found_firet sfile found-proceed to find next 
jmp error sno file found or invalid path 
found_first: 
. eel] tally sedd to running totel 
find_next: 
mov eh, 4th sfind next function 
int 21h : 
4c count up gno more files found 
call tally sedd to running totel 
jmp find_next slook for another 
mov ax, tot_bytee slow word of total tee 
mov ax, tot_byteet2 shigh word of totel bytee 
* mov di,offset asc_bytee+B send of output etring 
ail eecii sconvert to eecii | 
mov ex, count sget totel number of filee 
suh ax, dx scleer high word 
mov di,offeet eec_fileet+3 send of output etriog 
cell eecii sconvert to eecii 
mov ax, diek_bloke stotel hlocke for diekette 
mov bx, 400h 31024 decimel=2 cluetere 
mul bx ‘ 
mov ai, offeet eec_diek+7 send of output etring 
call ascii sconvert to eecii 







stotel hlocke for fixed diek 
34996 decimal=4 cloetere 


ex, fix_bloke 
bx ,1008h 


hx 
ai,offset asc_fix+7] 
ascii 






send of output etring 
sconvert to escii 


dx,offeet eec_bytee j;etert of priotout 





jmp exit 
errors 
mov Gx, offset errmeg 
exits 
mov eh,9 3DOS function - print etring 
int 21h 
| (Figure 3 continues) | 
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IBM PC, XT OR AT YOU COMFIGURE 
COMPAQ DESKPROS & PORTABLES 
ERICSSON PORTABLE PC 

AT&T 6300-PC 


EXPANSION CARDS 


AST SIX PAC PLUS (64K & SIOEKICK) 
AOVANTAGE/PREVIEW : 
EVEREX GRAPHICS EOGE 
HERCULES GRAPHICS CARO 
LOR CARD 


COLOR 
IRMA 3278 EMULATOR 
ORCHID PC BLOSSOM & TURBO 
PARADISE MOOULAR GRAPHICS CARO 
PROFIT SYSTEMS MULTIGRAPH 
PERSYST TIME SPECTRUM 
QUAORAM QUAOBOARD (OK)/(64K) 
$7B ALL PRODUC’ 
TECMAR GRAPHICS. MASTER 

DIS IVE 


FULL HEIGHTS (FOR |BM) 
HALF HEIGHTS (FOR IBM) 
ALLOY PC-STOR/OICSTOR 
A 


MPEX 

EVEREX EXPANSION CHASIS 
EXPANSION W/ 10 - 20 MB 

CORE AT 20 - AT 72 
1OMEGA BERNOULLI PLUS 
KAMERMAN LABS 

MASTERFLIGHT SYSTEM 
KODAK 3.3 MB W/BAKUP SOFTWARE 2 
PEACHTREE TECHNOLOGIES FROM 
TALUGRASS = HARU DRIVES & TAPE PALL 


a 
AST JR COMBO 
RACORE DRIVE 2 ENHANCEMENT 
10 MB ENHANCMENT 
TECMARJR CAPTAIN 
JR.WAVEJR 2ND MATE 
PRINTERS 


CANON (FULL YEAR WARRANTY) 

EPSON FX. AX, LX. LO 

OKIOATA ALL MODELS 

SMITH CORONA0100/D200/0300 

STAR-MICRONICS SG- 10/15 

TOSHIBA P351/P1340 
MONITORS 

AMDEK 310 (BM PLUG-IN - AMBER) 

PGS MAX 12E/HX-12 . 

TAXAN ALL MODELS 


SOFTWARE 
475 COPY II PC 35 
249 O-BASE Il 399 
CALL FRAMEWORK 399 
SAVE LOTUS 1-23 309 


CALL 

BEST PRICES 
199/299/419 
243/407 
1225/579 


SYMPHONY 
MULTIMATE 
SAMNA Ill 
ENABLE 


199/399 
349/379 
CALL 


HAYES SMART MDDEM 300/1200 
1200B/1200 . 
2400 BAUO MOOEM 
TRANSET 1000 


CHIPS 64K - SETOF 9, 
256K - SET OF 9 59 
SWITCH BOXES MANUAL & AUTOMATIC CALL 


DISKETTES 
eel, (Sia SSIDD (Each-iots of 10) 
s" OS/OD (Each-lots of 10) 
“ DS/HD IBM-AT(Each-lots of 10) 
MAKELL 573" OS/DO (Each-lots of 10) 
VERBATIM 5':" DS’/DD (Each-lots of 10) 


1-800-544-4354 Shiv" 
FOR INFORMATION — (404) 441-3112 
5965 FA ee cone A B-2 
NORCROSS, GEORGIA 
AVAILAI aITY AND PRICES SUBJECT {0 CHANGE 
APPRDVED CORPORATE ACCOUNTS WELCOMED 
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High performance, 
high capacity hard 
disk subsystems 


A Single DOS Volume up to 240 
formatted MBytes in size on your PC is 
only the beginning of Emerald subsystems’ 
features. However, it is a very important 
one to many of our customers. 

Most serious micro computer users are 
familiar with the infamous 32 MByte DOS 
Barrier. Some of you bave only read about 
it; others have run up against it head on 
when trying to run PC Focus or a 
downloaded mainframe program. 

If you are one of those who have hit it 
head on you'll be pleased to know that for 
almost a year Emerald has been shipping 
fixed disk subsystems that solve your 
problem. Subsystems. Plural. 

All Emerald subsystems can be operated 
as a single volume up to their formatted 
capacity. That includes our 36, 50, 70 and 
140 MByte subsystems, in addition to 
the 280. 










| 237622536 bytes total disk space | 
\ SS536 byti n @ hidde 

] 49152 bytes in 2 user files 
237518848 bytes available on disk 
262144 bytes total memory 
2035152 bytes fres 


——— een 





Actual printout of CHADSA on 210 WByte 
volume. 


You Determine how many volumes 
exist in your PC, and what size they are. 
You can have as many as 24 volumes, 
and make each one exactly the size it 
needs to be. 

Set-up is menu driven and as simple as 
“How many do you want” and "‘How big 
should this one be?” 


Integrate your existing hard drive 
into your new sybsystem. Emerald’s Disk- 
Meld technology makes it possible for 

your XT’s 10 Mbyte, or AT’s 20 Mbyte drive 
to become part of a single large volume. For 
example, if you have an AT with a 20 MByte 








drive and an Emerald 
subsystem with a 70, 

you can use all your 
storage as a single 90 
MByte volume. Disk 
melding makes it easy 

to combine Emerald 
drives with each other or 
with your existing drive to 
get a subsystem with the 


M2 > | 
storage capacity you oeed. ~———S—t—~S~S aeamnd 


Operating System and Network LE Aj 


flexibility is yours for the asking. DOS) = caseeees 


2.X, and 3.X will get you started. But, your 
Emerald subsystem can also support 
multi-user operating systems such as 
XENIX, VENIX, QNX and PC/IX and 
networks such as Novell, Sytek, 
Ungermann-Bass, 3 COM, X-Net, 

10 Net, DNA Systems... 


Additional Features include password 
security, 30 millisecood average access time, 
automatic retreat to a safe landing zone in 
the eveot of power failure or shutdown, and 
a long list of PC and AT compatible micro 
computers, 


High performance 
1/,." tape backup 


60 MBytes in 12 minutes is FAST 
backup, but there’s more. If your files are 
larger than 60 MBytes, Emerald’s Backup 
and Restore Utility (BRU) software 

will automatically break your file into 

60 MByte sections and prompt you for a 
new cartridge. Of course, restoring is just 
as easy. 





Compact tape drive fits in the (1's front panel 
expansion xpace. 60 Uilyte cartridges are 
certified for high performance and supplied with 
color coded labetn, 









Dre 


Emerald subsystems were designed for the PC, 
AT and compaliblea such as the AT&T 6300 and 
Compaq DeakPro, 





Menu driven software makes it simple, 
even for novices, to backup or restore 
exactly what is needed, and oo more. 
Choose one or more files that were 
modified after a Specified Date and Time, 
one or more Specific Files or Directories, 
or All Files and Directories on a DOS 
Logical Volume. 


Restore data on a different micro 
if you like. Backup up your company’s 
Emerald subsystem in Portland, Maine and 
ship the tape to your office = 

in Los Angeles. Because 
of the defect mapping 
technique used > 
on Emerald 
hard disks, the 
subsystem in L.A. 
will import your 
data error free. 
Special defect mapping 
lechnique alluws data to be restored on 
atbsyalems other \han the original source. 


The BRU software automatically checks, 
and adjusts to, the defect map of every 
Emerald subsystem before restoring 
data to it. 








18M PC, XT, AT, & PCIX™ Internanions! Susiness Machines Corp —AT&T™ American Telephone and Telegraph Corp.—Compeq & DeskPro™ Compaq Computer Corp —Ungermann-Bom™ Ungermane-Bass, lnc. — 
Emerald, OiskMeld, SRU & Mainframe Storage for Micros™ Emerald Systema Corp. —UPS™ Unued Parcel Service.—3 COM™ 3 COM Corp.—ONA Systems™ Network Development Corp —PC Forus™ Information 


-is Yours. 


XENIX™ Microsoft Corp.—VENIX™ Ventur Com—QNX™ Quantum Software—Novell™ Novell, Inc.—X-Net™ XCOMP, Inc.—10 Net™ Fox Research, Inc. 


Builders. 


Configured for 
today’s Micros 


The Physical Design of the Emerald 
subsystems lets you determine the 
configuration that will best serve your needs. .. 
Many of today's high performance micros 
have sacrificed expansion space in favor of 
compact size; others offer plenty of room for 
additional drives, tape units and expansion 
cards. Emerald subsystems provide you with 
the expansion ability you need. And, they’re 
designed to allow you to continue to expand 
as your needs 
continue to 
grow. No 
matter which 
PC you have, 
there is an 
Emerald 
subsystem 
that will 
meet your 
needs. 





CNT 


ee 
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Subsystems are available for the PC, AT and true 
compatibles in a rariety uf configurations. 


Internal Expansion is easy on the 
1BM AT and XT. Emerald subsystems are 
pre-initialized and pre-formatted—just 
slide the tape or hard drive you have 
selected into one of the existing expansion 
areas, plug in a couple of cables, tighten 

a few screws and replace the system cover. 
Elapsed time: 10/15 minutes. 

The AT accepts 280 MBytes or any 
single drive up to 140 MBytes and a 1/4” 
tape drive. The XT accepts any Emerald 
hard drive up to 140 MBytes in size, or the 
14” tape drive. 


External and Portable expansion is 

easy and practical with the Emerald Portable 

Subsystems. These IBM color-matched 

subsystems have their own power supply and 

are available with hard drives up to 140 

MBytes in capacity or with a 1/4” tape drive. 
Ordering a tape host adapter card for 

each of your PCs and physically moving 

the 1/4” portable tape sybsystem to where 

it is needed will save you thousands of 

dollars over the cost of individual 

portables for each micro. 





The portable hard drive configuration is 
ideal for security sensitive environments. 
The hard disk is password protected and 
the entire subsystem is small enough to be 
locked in a standard safe or filing cabinet. 


“Expansion 
chassix™ 
aubsyxtem also 
procides 

6 additional 

— spaces to add 
cards to your 
PC. 


The 6 Expansion Slots in the 
Emerald expansion subsystems will be a 
welcome addition to many micros. If you 
don’t have enough expansion room in your 
micro, or, if you've used every available 
slot, then one of these subsystems is just 
right for you. They are closely matched to 
the IBM PC in size and color, and have 
their own, built-in, power supply. 

Expansion subsystems are available with 
drive sizes to 280 MBytes in capacity, with, 
or without, a built-in 1/4” tape drive. 
When coupled with an AT a truly powerful 
computer system results. 


The real backup 
procedure 


Standing Behind You all the way is the 
company that broke the 32 MByte DOS barrier. 





Documentation, hoat adapter card, software and 
cables are included with each subsystem. 


First, we provide everything needed to 
get you up-and-running quickly. Then, we 
back you up with specialists, available 
16 hours a day, to help with network 
implementation, applications support, 
XENIX and technical questions, and to 
provide 48 hour in-and-out repair service. 


Delivery and Warranty are important 
considerations. Your Emerald subsystem 
will be shipped within 14 days of order, 
via UPS, and comes with a 30 day money 
back guarantee and a 120 day warranty. 
Warranty extensions are available for 
1 and 2 year periods. 





Fast service and fast shipping are company 
policies, 


Users with large database 
applications in factory automation, 
CAD/CAM, accounting, medical, R&D, 
Point-of-Sale and many other areas are 
already telling their friends about 
Emerald. A large percentage of them are 
in Fortune 500 companies, and many 
others are on their way to Fortune status. 

If your company fits one of those 
categories, or, if you’re a smaller company 
with an application you thought could only 
be done on a mainframe or mini, pick up 
the phone. Call Emerald. An Applications 
Engineer is standing by to answer your 
questions, send you literature and refer 
you to an installed site in your area. 

Let one of our customers tell you, first 
hand, how Emerald belped give his 
AT Power. 


Id 
Systems Corporation 


Mainframe Storage for Micros 





4757 Morena Bivd 

San Diego, CA 92117 
(619) 270-1994 

USA 

Telex 353458 EMERSYS 
Easyink 62853804 


YOUR BACK-UP 
SYSTEM 
FOR ADVANCED 
PC INFORMATION 


As on IBM PC expert, youre the 
source of informotion on IBM 
PCs. 

But when you need onswers, 
where do you turn? 

TURN TO PC TECH JOURNAL 
—you con depend on it every 
month for the most outhoritotive 
coveroge of innovotive oppli- 
cotions, systems design, ond 
technicol information. 

Sove 47% off the single copy 
price of $47.40. 

One yeor (12 issues} only $24.97. 


Use the coupon below, or call 


1-800-852-5200 
toll-free 


ee Se OSS SD GS SS SD a oe 
82490 


I TE@H Po. box 2966 I 
] JOURNAL Boulder, CO 80322 ] 

I 
] YES!) wont to subscribe to PC TECH | 
1 JOURNAL for one yeor (12 issues} | 

for only $24.97 —neorly half off the 

| one-yeor single copy price. ] 
I Mr /Mrs. /Ms, a ! 


Mi  Sinamen | 
| Cily see ee ! 
Stote. ___Zip- 


Sovings bosed on full one-yeor (12 sssues} single co; 
| price of $47 40 ( pone cory 


} Check one 
[1 Poyment anclosed = [[] Bill me loter 
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| Chorge my | 
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Address. 














] [LJ Amenicon Express [[] Visa [1] MosterCord 
| Cord No. 


| Exp: Doté 
Please ollaw 30 to 60 doys for delivery of frist issue 
ee 


PROGRAMMING/UTILITIES 


ing a fixed disk, two 16-bit words are re- 
quired for storage. These two words are 
found at offset 9AH as cach file is found 
and written to the DTA. As the file size is 
read, the program also calculates its cluster 
requirements. To find the requirements for 
diskettes, you must then divide the total 
bytes by 1,024 (400H) and for fixed disks 
fon the PC and PC-XT—Ed.], by 4,096 


ret 
andp 


edd_global proc 
xchg 
mov 
movsb 
ret 
add_global endp 


main 


rap 


near 
bp, dx 

bx, Bah 
¢1,30h 


aecii proc 
xchg 
mov 
mov 
aaj: 
xchg 
eub 
div 
xchg 
div 
or 
mov 
dec 
cmp 
jnz 
ret 
endp 


ax, bp 
dx,dx 
bx 

bp, ax 
bx 
dl,cl 
(ai ] dl 
di 


ax,0 
aaj 


proc 
eub 
inc 
mov 
mov 
mov 
puah 
puah 
mov 
div 
cmp 
jz 
ine 


near 
dx , dx 
count 
bp,9ah 
ex, [bp] 
dx, [bp+2) 
ax 


ax 
bx, 400h 

bx 

dx,8 

eak 
diek_bloke 


add 
Pop 
Pop 
puah 
puah 
mov 
div 
cmp 
jz 
ine 


diek_bloke, ax 
ax 
ax 
dx 


ax 
bx,1800h 
bx 

dx, 8 

eel 
fix_bloka 


add 

pop 

add 

jne 

inc 
no_carry; 

pop 


fix_bloke, ax 
ex 
tot_bytee,ex 
no_carry 
tot_byteat2 


ax 
tot_bytea+2, ax 


tally 
caeg 


228 


(L000H). Unless the total is an even multi- 
ple, there will be a reminder from the divi- 
sion. This will cost another 1,000 or 4,000 
bytes. The words at disk_bloks and fix_ 
bloks are incremented by these values. The 
total bytes are added to the running totals at 
tot_bytes (two 16-bit words) and if the ad- 
dition at the low word produces a carry, 
then the high word must be incremented. 


tlocetion of global chare 
gnumber of chera 


reave high word 
divisor 
sconvereion for aacii 


get high word 
yoleer regiater 


this will be the new high word 
divide low word + remainder 
sconvert new remainder to eecii 
tquotient into etorege 

zyetep beck one byte 

rere we done? 


no 
syea-exit 


scleer ragiatar 

redd 1 mora file to count 
Flocation of filea siza in pep 
sget low word 

sget high word 

seeve for next etep 

yaave for next atep 

71024 decimal=2 cluatere 


zie there a remeinder? 
sno 
zyee-edd another block to running totel 


gadd number of blocke to running total 
rget back low word 

yget back high word 

yaave for next atep 

yaave for next atep 

74096 decimal=4 cluatere 


sie there e remeinder? 
3no 
syee-add enother block to running tote] 


yadd number of blocka to running total 
rget beck low word 
yadd low word to running total 


bump up high word 
iget back high word 


gadd high word to running tota] 
rexit 





(Figure 3 ends) 
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Taken one issue at a time, PC is the best 
source of up-to-date news and information 
about the IBM PC you can find anywhere. 

But collect a few, and suddenly you realize 
that you’ ve assembled a comprehensive 
reference work covering every significant new 
IBM PC application, product and development. 
An encyclopedia you receive 22 times a year! 


Each volume of PC contributes the latest 
information on a wide variety of subjects 
including: 


® New Products What's the latest in 
printers, word processing software and 
database managers? And what's best 
for your needs? Everything you need to 
know is in PC’s special reports and 
product reviews. 
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@ New Applications Need to design a 
graphics presentation? Communicate with 
other PCs? Access a database? Find out 
how in PC’s expertly written articles. 
© New Developments How are successful 
professionals and companies using their 
PCs? Find out in PC’s “Pro Columns” and 
use their proven techniques to move ahead 
in your own career. 
Subscribe to PC today. Build your own IBM PC 
reference library by volume and save up to 50% 
off the regular one-year subscription price! 
e One year (22 issues) only $21.97. (Save 37%). 
e Two years (44 issues) only $34.97 (Save 50%). 


To order, complete attached 
order card or call, toll-free, | 


1-800-852-5200 
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Word processing at its best from Lifetree Software 





A man, his dog, his pipe, ae Volkswriter 3... 


ir-refs pocmpen tT yours 


expense reports and budgets, use constants and 


You may never have to spell irrefragably, but 
with Volkswriter 3 you'd spell it (and 170,000 other 
words) correctly. That’s twice as many words as 
most other word processors can offer. Our best 
Volkswriter ever lets you spell, hyphenate, sort, and 
calculate effortlessly and naturally. 

When you want to check your spelling, a simple 
keystroke flags your mistakes and gives you 
alternative spellings. Abbreviations, acronyms, 
capitalizations, cities and common business names 
are included, and you can create a personal 
dictionary. We even hyphenate for you 
automatically. Forgive our rodomontade, but 
Volkswriter 3 can help you perfect your syntagma! 

When you need to calculate, Volkswriter 3's 
advanced math features are ready, like a mini- 


spreadsheet at your fingertips. You can produce 


percentages and subtotals and ... well, just about 
anything arithmetical from the household to the 
board room. 

You'll find Volkswriter 3 rich in extra features, 
too. You control the appearance of your copy with 
awide range of layout options. Use it with over 200 
best-selling printers; send personalized mailings 
and sort lists; use data from other popular programs, 
including WordStar® and IBM® DCA files. It runs on 
the entire IBM-PC family and is the perfect 
alternative to the more cumbersome MultiMate™ 
and DisplayWrite™ 3. 

Now you can have irrefragably accurate words 
and numbers with Volkswriter 3. The price, by the 
way, hasn’t changed: $295. Enjoy the experience 
today. It will put you on top of the worl | 


Call us for upgrade information 


INTRODUCING 
vol kswriter.S LIFETREE monterey, ca 93940 


Ask your dealer for a demonstration today SSEEESE INE | (408) 373-4718 
TRADEMARKS—Volkswiiter and the Lifeteee Logo/Lifetree Sottware, In¢ + WordStar/MicroPro Intemabonal «(18M and DisplayWnie Vinternatonal Business Machines Comp + Multimate/Multimate international 
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DICTIONARY 
irrefragably, adv, Undeniably 
rodomontade, 7, Boasting, bragging 
syntagma, 7, Word or phrase forming 

a syntactic unit 


411 Pacific Street 


PROGRAMMING/UTILITIES 








SIZE.COM continues looping until all 
files are found. It then must retrieve the to- 
tals and convert them to ASCII characters 
for display. There are four totals to report: 
count, tot_bytes, disk..bloks, and fix 
bloks. The conversion routine at count_up 
successively divides the total by 10 to ex- 
tract each digit, then converts it into its AS- 
Cll equivalent. 

As an example of the process, suppose 
you had a number such as 1,234, and you 


title FREE.ASM 
page, 132 


segment pars ‘coda’ 
saauma ca:cseg 
proc far 

org 100h 


begin 


ab Gah, FREE Vers 1.0 
db Copyright (c) 198 
db Sie 

ab Oah,6 dup (8) ,° 
dh 8 dup(8),? 
db 8 dup(8),* 
dw 0,8 

dw 6,8 


mov da,offsat bannar 
mov ’ 
21h 


ai,5ch 

dl, [si} 
ah,36h 

21h 


a 
cx 
dx 


ha 
ex 


di, offset hibytaa+2 
ax,dx 


ex,dx 


di,offset byteat7 
ascii 


da 
ca 
aa 


Gi offuet hitotais2 
ax,dx 


Gi, offset total+s 
ascii 


ax, hltotal+2 
ax,hibytes+2 
ax,dx 
ax,hltotal 
ax, hlbytes 


wanted to extract each digit. Dividing it by 
10 would yield 123 and a remainder of 4. 
Dividing the new number (123) by 10 
would yield 12 and a remainder of 3, and 
so on. The remainder will never be more 
than 9 and so merely ORing it with 30H 
(which és basically adding 30) automati- 
cally converts it to its ASCII equivalent 
since I is ASCII 31, 2 is ASCII 32, and so 
forth. When dealing with the total number 
of bytes, however, there is one additional 


Sapt. 1985 - by Art Macrill’,@dh,Oah,'$’ 
20dh, Oah,’§* 

-Davia Publ ishing Company ' eOdh, Ooh, 'S! 

bytas total disk spaca’,8dh,@ah 

bytea allocated’ ,Odh,0ah 

bytas available on diak',@dh,@ah,Oah,’S’ 


zsaddraaa of aalectad driva 
eget diak fraa spaca 
gaave for total bytaa 
3@0ve for total bytaa 
sagve for total bytaa 


¢gat tots] clustars 
sgat total bytaa 


satorage for sscii printout 


tgat back total clustara 
gat back bytae per sector 
gat back sectors per cluster 


stotal cluatars 
sbytas per sector 


ySane YOdtine Es dhuve to get 
y} ©total bytes 
setorage for ascii printout 


calculate difference between 
# total bytes and bytex allocated 
3 to get total bytes remaining 


(Figure 4 continues) 


Figure 4: The assembly language listing for FREE.COM. 
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GREAT 
SOFTWARE 


AT MODEST PRICES 


Some samples Irom our tibrary of over 400 disks: 
Desk Organizer Agreat pop-up helper. phone 
dialer, note pad, calendar, end celculalor-more 
than ust a sidekick! 
(0 #405 Deskmate $6 
Communications with xmodem error detection 
Faster than PC-Talk! 
0 #310 Qmodem $6 
Assembler with tutorial Greet way to learn 
assembly languaga! 
OD #10 dnesm. the CHaap ASseMbler $6 
Oraw on your computer screen 
(0 #344, #345 PC Key Draw $12 
Spreneercy simpter then Lotus but effective 
#199 PC-Calc 
Powerful database management programs 
#5 PC-File—tned and true 
#287, #28B File Express-enewone $12 
BASIC tutorial Anice waylolearn BASIC with 
acute introduction 
(0 #105 PC Protessor $6 
Word process! 
#294 Edt 
#78 PC-Wnte 
Music to soothe the soul 
0 #279 Pianoman 
Disk cataloging program Keep track of that 
rowing pile of floppies 
a #106 Diskcat 
Artificial Inielligence lenguages 
i. #417 Prolog and Unitorth 
#148 Xlisp— expernmentel version of Lisp 
Games Some of tha most intarasting gamas 
on, or off, Earth 
: #293 Arcede Games 


8 88 


88 8 


#3930 Flight and others 
#274 Best Gemas 
#254PC Jr games 
Recover lost files A tile examine/repair utili 
similar to Nortons utilities 
0 #133 Ultra Utilities 
OOS Help and explanations lor the new user 
with descriptions of DOS Just type “HELP* 
(0 #254 PC DOS Help 
Housekeepi: Some ot our favorite utilities 
O #273 Best Utiities $6 
Unprotect popular software Allows backup 
of transfer ot software to a hard disk 
Oo #184, #376 $12 
General Ledger program with accounts 
receivable package 
0 #331 PC-General Ledger $6 
Ing tutor to train those digits to dance 
pee Touch Type 


$ = S8ss 


Something for progremmers: 
Collectionof C language disks (6 disks) $36 
Collection of Turbo Pascal disks (6 disks) $36 
Something for Lotus lovers: 
© Collection of Lotus 1-2-3 worksheets and 
macros (6 disks) $36 
The PC-SIG Library For more software than 
you thought possible try our directory Search 
electronically for topics of interest 
H PC-SIG directory on disk (3 disk set) $18 
350-page paperback directory $895 
Membership For a diractory, newsletters, and 
more try our membership 
D PC-SIG Membership $15 


Most programs have documentation on disk and 
request a donation from satished users Please 
add $4 poe Sates and handling—California 

state sales tax. 
Total$_ 
Card No 


Exp dete. 


by(Check [Vise [MC 


Signature. 
Name. 
Add 


City Stete. 2ip 

030 East Duane Ave, Suite J 
Sarinywale, Ca 9088 

(408) 730-9291 

To order, cali 800-245-6717 
in CA, 300-222-2996 
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SHELF 


CONSCIOUS? 


Now you can organize your copies of 


PC MAGAZINE 








Now your magazines can be a hand- 
some addition to your decor, well or- 
ganized, and easy to find, thanks to 
these durable library-quality cases or 
binders. They're made of luxury-look 
leatherette over high-quality binder 
board. And both styles are custom-de- 
signed for this or any other magazine 
you save, with size, color and imprint 
selected by the publisher. FREE 
transfer foil included for marking dates 
and volumes. 















Magazine 
binders 

holds your issues on 
individual snap-in rods, 
combining them into 
one volume $795 each, 
3 for $22 50, 6 for $42 SS 
Mixed titles OK for 
quantity prices 


Open- 
back cases 
store your issues for 
individual reference 
$695 each, 3 for $19 75; 
6 for $3750 Mixed titles OK 
for quannty prices 
tind OR CALL 
1-212-503-5319 


Tec Magazine a 

| PO Box 5120, Philadelphia. PA 19141 

| Please send [] Cases [(] Binders 
TITLE 


| 
sitll 


Other 


(0 PAYMENT ENCLOSED $_______* Add | 

| $100 per order for postage end handing Out- | 
side USA add $250 per unit ordered. send US 

l funds only | 

| (© CHARGE (Minimum $10) | 

| a Sueneenl Express [] MasterCard | 
~]} Visa 





| Card No___Exp Dete___ 
Signature. 
Print Nai 
| Addres: 
| Cry. l 


| State/Z1p—__ | 
* a 
| Residents of PA add 6% sales tax ! 














PROGRAMMING/UTILITIES 


ekip 
ax 


di,offset diff+7 
. eecii 


dx,offaet totel 
eh,9 
21b 


neer 


c1,38h 


bp,8 
rpt2 
ex, bp 
dx,dx 
bx 
bp, ex 


@l.el 
[di} a3 
di 

eptl 
dx, dx 
bx 
dal,cl 
{di} ,dl 
di 

ax,0 


ept2 


start 


complication, for you re handling two 16- 
bit words and can’t divide a 32-bit value by 
10 without an overflow. It’s as if you 
wished to divide 100 by 10 but could not 
divide numbers larger than 99. The solu- 
tion is to divide the original number in 
half, then to divide each by 10, and then to 
add the results together. 

SIZE.COM does essentially the same 
thing. It divides the high word, then the 
low word plus the remainder, extracting 
what’s left over, and then repeating the 
process until there’s nothing left. 

In the division, the digits were extract- 
ed from right to left. Therefore, they are 
stored backward in memory by setting DI 
at the end of the string and then decrement- 
ing it each time a digit is extracted. An 8- 
byte buffer is provided to contain up to 
eight digits, and it is arranged so that after 
the digits have been filled in, the program 
need only call the first byte of asc_bytes in 
order to print on the screen all bytes up to 
the delimiter 24H (S$) at the end of asc_fix. 
Line feeds and carriage returns have been 
made a part of the storage area. This allows 


pedjuet totel for cerry 


ratorege for ascii printout 


tprint reeulta 


rexit 


saave high word 
rdivieor 
sconvereion for ascii 


rare we dona with high words 


syae 
sno-get high word 
yolear 


tthie will be the new high word 
sdivide low word + penelnger 
® 


4 OCHRE 

squotient into storage 
step back one byte 

tgo again 

sclear dx 

sconvert hex value to ascii 
quotient into storage 
sstep back one byte 

gare we done? 

mo 


res 


(Figure 4 ends) 


| all the results to be printed with one INT 9 


rather than printing each line individually. 
The error message is nestled within the 
print instruction so that it can use the same 
print command. All that then remains is 
the exit to DOS. 

SIZE.COM, supplemented by FREE 

COM, can provide valuable information 
on the total disk space available, the space 
that has been already used up, the space 
needed by files, and the total space on the 
disk. They’re almost invaluable when 
you're doing backups, for if you nin out of 
formatted disks during the backup process, 
you'll have to do it all over again. 

Apart from backups, when your fixed 
disk starts to get low on space, you start 
looking through your subdirectories for 
files that can be removed to disk. You nat- 
urally look for big files. At 4,096 bytes 
each, however, a lot of small, unnecessary 
files can add up to a very sizable chunk. 
With SIZE and FREE, you'll know just 
how much space your files take up and 
where you can store what you don’t need 
to have constantly available. | 
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[Alclington Computer Products gives you the 
best prices on IBMPCs... 


IBM PC 


$1925 


2 Drives, 256K, 
Monochrome Monitor 


2 Drives, 256K, 
Color Monitor 


$2099 


2 Drives, 256K, 
10 MB Hard Disk, 
Monochrome Monitor 


$2349 


COMPAQ PORTABLE, 2 Drives, 640K, Clock... .$2125 


...and disk drives 


SHUGART SA455 
TEAC FD55B 
360K Drive for AT 


TAXAN MONOCHROME $139 
HERCULES GRAPHICS . $289 
HERCULES COLOR 


EVEREX THE EDGE .... $249 
STB GRAPHICS PLUS II $249 


TECMAR GRAPHICS 
MASTER 


TSENG ULTRA PACK... $499 
TSENG ULTRA RAM.... $199 


HAYES 1200 MODEM ... $379 
HAYES 2400 MODEM ... $615 


EVEREX 300/1200 INT. 
MODEM w/ software .... $229 


US ROBOTICS 2400 


ORCHID PC TURBO.... $599 
AST ADVANTAGE $399 
AST 5261-11 

64K RAM CHIPS bank ot 9. $ 9 


256K RAM CHIPS each .$ 4 
128K RAM CHIPS each .$ 6 











1 Drive, 256K, 
10 MB Hard Disk, 
Monochrome Monitor 


1 Drive, 256K. 
10 MB Hard Disk. 
Color Monitor 


1 Drive, 256K, 
20 MB Hard Disk, 
Monochrome Monitor 





too! 


AST 6 PACK AT MULTIFUNCTION 


wi64K 


$215 


QUADBOARD 


w/64K 


$179 


APPARAT 
w/64K 


memory & clock 


$109 





D BASE III 


LOTUS 123 
SYMPHONY 
WORDSTAR 2000 
WORDSTAR 2000 PLUS 


PC MOUSE w/paint brush 
HAYES SMARTCOM II 
CROSSTALK 


IBM XT 


$2549 


$2695 


$2575 


HAYES 
w/128K 1200 B 
expandable to 3MB_ -w/ software 


$239 $339 


EVEREX QUADCHROME lt 
GRAPHICS COLOR MONITOR 
EDGE by Quadram 


$259 $379 
EVEREX PRINCETON 


MINI MAGIC HX 12 
w/384K includes cable 


mony $115 = $419 





SOFTWARE 
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IBM AT 


Unenhanced 


$3095 


1.2 Floppy 


512K, 20 MB Hard Disk, 
Monochrome Monitor 


$3995 


1 Drive, 640K, Clock, 10 MB Hard Disk...$2549 


10 MB HARD DISKS 


from $429 
20 MB HARD DISKS from $499 


10 MB TAPE BACK UP 
$479 









Interface for LQ 1500.... 
OKIDATA 



















Why crawl 

when you-can 
sprint with 
APPLICATION 1 ? 





Today’s programmers want more than development tools 
and Data Base Managers that merely crawl when they 
need to sprint. APPLICATION 1’s rich assembler routines 
combined with IBM Basic or Microsoft “C”, sprints during 
the creation and execution mode of your software...and 
that means up to 6 times faster and more! 

Its remarkable efficiency is a result of this unique 
file system. Achieve unperceivable performance differences 
from files containing 300 to as many as 80,000 records 
or more. Design screens in minutes with Genscr, our full 
screen editor. And most important, APPLICATION 1 opens 
up the door to file sharing in update mode. Now. 

Conserve precious disk space with variable length 
record and key indexes. With unlimited files, fields, records 
and 8087/80287 support, APPLICATION 1 has it all. 

You can grow with us because we bring no limitation 
to your imagination and future requirements. 

We've prepared a “Demonstration Kit” 
for Application 1. This includes complete 
documentation and demo disk. Order 
yours today for $49.95 (US) which is 
refundable on the purchase of the _ 
$595.00 (US) full version. Contact 
Logiquest at 514-397-9631. 
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Assembler speed in IBM Basic and Microsoft “C”. 
application™ Mainframe power for your IBM PC. 


Create network applications: 
Choice of file or record locking. 


LOGIQUEST 


Logiquest Inc. 

655 Dorchester West, Suite 1616 
Montreal, Quebec, Canada H2Z 1B1 
1-614-397-9631 


Required: 

PC DOS 2.1 and up 

PC DOS 3.1 and up for networking 

256k Ram. 

IBM PC, XT, AT, and compatible 

IBM Network Cards presently supported® 
©APPLICATION 1 is a trademark of Logiquest 
Inc, Montreal. IBM, IBM Basic are products and 
trademarks of International Business Machines. 
Microsoft is a trademark of Microsoft Corporation. 
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Spreadsheet Clinic 


This forum lets readers exchange the ingenious solutions and 
timesaving hints that make their spreadsheets and integrated software 


packages work better. 


Time Conversions with 1-2-3 

1 used the cell-mating macro in your Sep- 
tember 3 column (Volume 4 Number 18) 
to keep track of the results of bicycle races. 
My problem was to find a way to display 
results as hours:minutes:seconds rather 
than as minutes:seconds—as 5:12:05 rath- 
er than 312.05. 

The macro shown in Figure | calculates 
hours, minutes, and seconds from a total 
time expressed in seconds, which you en- 
ter in the first row of the spreadsheet. Re- 
sults are displayed in a single cell in row 2. 
All labels in the first column are range 
names for the cells to their right. In rows 4 
through 6, the macro calculates values for 
hours, minutes, and seconds. In rows 7 
through 14 it converts the values into la- 
bels, and in rows 15 through 21 it com- 
bines the labels into a single cell named 
RESULT. Note that in lines 9 and 12 the 
macro tests the minutes and seconds and 
adds a leading 0 if the value is 9 or less. 


Larry Johnson 


Gunnison, Colorado 


13863 .08 
3:50:03 


{Bait} {Home} 


SPEBESTEREE EEE Bwesaneune 


I’m inclined to assume that your timing de- 
vice probably works in minutes and sec- 
onds rather than in seconds only. This 
would mean that you presently have to 
convert to seconds before you enter the 
time and run the macro. If so, why don't 
you start the macro with prompts for min- 
utes and seconds and then let \-2-3 do the 
conversion? 

The submission immediately below may 
also give you some ideas. Your macro 
would run quicker if the conversion formu- 
las in lines 4 through 6 were in cells by 
themselves rather than inside the macro. 
You could then copy their instant results to 
lines 16, 18, and 20, convert to labels, and 
combine them in a single cell. 





{GoTo} HOUR” @int (TIME/3609) ~ {Bait} {Calc}~ 

{GoTo} MIN“ @int ( (TIME-3696*HOUR)/68) ~{Bdit}{Calc}~ 
{GoTo}SBC"+TIME-3660*HOUR-6 
{GoTo} HOUR {Edit} {Hane} '~ 


GoTo }MIN™ 
/xiMINC@9” {Bait} {Home}"@"/xgdQ_SEC~ 


{GoTo} sBC~ 

/xiSEC<e9~ {Bait} {Home} '@~/xgDQ_RES™ 
{Edit }{Home}'~ 

{Goto }RESULI- 


| More Time Conversions 

| Occasionally you may need to use time 
calculations that produce results in minutes 
and fractions of minutes. You can use 

| Symphony and 1-2-3 to convert quickly a 
number such as 147.229 minutes into 2 


' hours, 27 minutes, and 14 seconds. Figure 


2 shows the results of such a calculation, 
together with the formulas that do the job. 
Strictly speaking, the entries in column F 
are unnecessary duplicates of the formulas 
in cells D8 to D10; they are displayed only 
to show what's going on. Cell DS has been 
given the range name TIME, and it is there 
that you input the value to be converted. 
The results will appear instantly in cells D8 
toD10. 

The last number in the last formula sets 
the number of decimal places displayed af- 
ter rounding. If it were set to zero, seconds 
would be displayed only as whole num- 
bers. If it were set to 2, hundredths of a 
second would be displayed. 

Stan Scott 
New York, New York 


Clever formulas can give you quicker re- 
sults than macros. However, in this in- 
stance, the values in cells D8 to DIO could 
be combined into a single cell using the 
cell-mating technique shown in the time 
conversion in Figure 1. 


Input - time in seconds 
Output - formatted result 


Same for 
O*MINg {Bait} {Cale}~ 


Enter formula for hours in HOUR, convert to value 
minutes 


Same for seconds 
Convert hours fran value to lable 


Convert minutes to lable WITH 1 
Convert minutes to lable WITHQUT 1 


Convert seconds to lable WITH 1: 
Convert seconds to lable WITHOUT 1 


zero 
ng zero 


zero 
zero 


The following 
bi LJ 


will be entered 
in RESULT 


Figure 1: A macro that converts seconds to hours, minutes, and seconds, 
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SPREADSHEET CLINIC 


c D BE 


P 


TIME 155.668 


Hours 
Minutes 
Seconds 


Formulas in cells D8..D18 


GINT{TIME/60} 
@INT{@MOD {TIME, 60)) 
GROUND { { TIME-@ INT {TIME) ) *60,1) 


Figure 2: Formulas that canvert minutes to hours, minutes, and seconds. 


Testing Values Against a Standard 
Sometimes it’s necessary to test a long col- 
umn of numbers against a standard value. 
You may, for example, need to know 
which numbers exceed an important pa- 
rameter. The /-2-3 macro shown in Figure 
3 tests all the values in D3 to D10 against 
the standard in D1. 

Before you run the macro, make sure 
that cells DI and D13 have the range 
names in the cells to their left. Put the cur- 
sor at the top of the column to be tested, 
and hit Alt-C. The macro will march down 


the column of numbers and put a plus sign | 


next to those that are larger than the test 
value, a minus sign next to those that are 
smaller, and a dot next to those that match 
the test value. When the macro comes to a 
blank cell or if the value is zero, it will quit. 

The flagging mechanism works by us- 
ing the +/- format in cells E3 to E10. In 
this format, acell will display as many plus 
or minus signs as the value in that cell. 
Thus a +5 would show five plus signs and 
a-3 would show three minus signs. A zero 
becomes a period. Since the macro com- 
mands in DIS to DI7 write only -1, +1. 
or 0 in column E, there are only three pos- 


¢ D z F 


sible flags. In this way it takes only a quick 
glance to see how the numbers compare 
with the test value. 
Stephen Schneider 
Cape Canaveral, Florida 


There are many variations on this useful 
technique. If vou were looking only for val- 
ues that exceeded the standard, for exam- 
ple, vou could have the macro flag only 
those values rather than put something in 
column C for every value. Or again, you 
could use a series of IF statements such 
that numbers that exceed the standard by 
10 percent get flagged with one plus sign, 
those that exceed it by 20 percent with two 
| plus signs, and soon. 





| Macro-Making Macros 

| When I start work on a /-2-3 spreadsheet, | 
first load my macro-muker file, which is 
shown in Figure 4. For the names of the 
commonly used special keys, such as 
{GoTo} or {Down} | have only to type the 
“‘open’’ curly bracket and then run the ap- 

| propriate macro to complete the entry. 
When you call the function macro (Alt-F), 
it first types an (@_ and then supplies the pa- 


AMOUNT 33965 
33966 
33565 
33666 
33995 
33965 
33969 
33960 


t+bbe tans 


33967 


/RNCHERE” {bs )~ 
/xi (BERE®O) 7/ 


/xi (HERECAMOUNT) “{RIGHT}-17 {LEFT} 
/xi (RERE®AMOUNT) ~ {RIGHT} 0~ {LEFT} 
/xi (SERE>AMOUNT) ~{RIGET}1~ {LEFT} 


{DOWN} 
/xg\c" 


Name top of column HERE 
Quit if cell is blank or @ 
-1 if HERE < AMOUNT 

@ if HERE = AMOUNT 

1 if HERE > AMOUNT 


Loop to beginning 





Figure 3; A macro that tests a column of numbers against a value. 





rentheses when you hit Enter. 

Youcan expand this table of macros de- 
pending on your needs. It takes some 
imagination to come up with good mne- 
monic macro letters for a full table, 
though, since some of the obvious letters 
will appear twice. For example, since I’ve 
already used \D for {Down}, | would use\Z 
(Zap) for {Del}. 

These macro-makers not only save 
time, they keep your work consistent. You 
never have to worry about an unsightly 


Down) 
Ena} 

erry acehy 
Gere! 
Wome! 
Lett 


rk 


Figure 4: A macro-making macra. 


mix of {GOTO}, {goto}, and {gOrO}, for 
example, and you won't have to keep 
checking the bottom of the screen to see 
whether the CapsLock is off or on. 

Don Ford 

Sacramento, California 


I'm ashamed to admit that when I first 
looked at these macros, I couldn’ t under- 
stand why they didn't include the first curly 
bracket in the macros for {Down}, {Right}, 
and so forth. [ m sure all you wizard read- 
ers understood it ina flash. 

What with all the snazzy things you can 
dowith macros, it s easy to forget that they 
can be simple keystroke savers. Typing 
macro code is a chore, so it's good to see 
something that makes it easier. 

If you /File Combine these macros into 
your current worksheet, you’ Il have to re- 
name the macros, because [File Combine 
wipes out all range names. The easiest 
way to do the naming is to use /Range 
Name Labels to attach the macro names to 
the cells to their right. You could write an 
installation macro that did that for you, 
but in that case you'd have to /Range 





PC MAGAZINE @ JANUARY 14, 1986 








OES YOUR 
-RES GRAPHICS 


BOARD SHOW 
YOU ONLY PART 


OF A SPREADSHEE 








When it comes to printing out what you're doing. On the screen. software in monochrome. And for 
spreadsheets, most IBM*compatible And on paper your monochrome software there's 
graphics boards come up short. But the best part is, you don't a 720x348 hi-res mode. 

But not the Genoa Spectrum™ have to pay more to do it. Here's why: So either way, youre covered. 
Color/Mono/Graphics Board. Up until now, if you wanted Spectrum is compatible with all 

color and monochrome monitors. 
So you'll always get 16 beauti- 
ful colors in color Or 16 shades 
of monochrome in mono. 

For all the technical specs 
or the Genoa Spectrum dealer 
nearest you, just call us at 

Mcintosh aR Pd mck mc ome BL le 

It goes all the way to132columns. both graphics and color, you had to Road. San Jose. CA 95131 ; 

The largest text display of any buy two boards. One for hi-res The Genoa Spectrum Its the 
graphics board you can buy.There’s — mono graphics, one for color. only board you'll ever fear color 
even a special driver that'll show But the Genoa Spectrum puts graphics, and full size output. 

you 132 columns of Lotus, which color and graphics on the same Anything else is either too much 
normally only has 80. board. So you save yourself a slot. money or incomple 

And together with your 132- And about $250. y 
column printer the Spectrum can You can also save yourself the G GeNnod 
also print every one of those 132 price of a color monitor. Because 
columns. So you can see more of Spectrum will emulate your color We make IBM PCs better. 


Spectrum is a trademark of Genoa Systems Carporation © 1985 Genoa Systems Corporation 
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Name Create its macro name before you 
could rut it. 
————————————E————— 
Some Peculiarities in File Printing 

The /-2-3 /File Print command is very usc- 
ful when you need to save a worksheet in 
ASCII form. You can also use it instead of 
/File Xtract when you want to save part of 
one worksheet to disk and read it into an- 
other. A /File Print followed by /File Im- 
port takes fewer keystrokes than a /File 
Xtract followed hy a /File Combine, 
though you have to be careful about 
whether you are importing numbers or 
text. 

However, /File Print has a strange pe- 
culiarity. It produces an ASCII file with 
three blank rows at the beginning. Thus, if 
you import sucha file into a worksheet, the 
contents will begin three rows below the 
cursor rather than at the cursor. Thus, if 
you write macros that do a /File Print to be 
















XT Building Tools 





followed by a /Filc Import, be sure to 
move the cursor three rows above the point 
whcre you want the imported data to ap- 
pear. 

Juan Camps 
Montevideo, Uruguay 


The mystery is deeper thau you think. If 
you do a /File Print ofa coluun thatisuine 
characters wide aud then import it, as vou 
say, it will appear three rows below the 
cursor. However, if vou reset the colunn 
width to 15 and do another /File Priut aud 
Import, the coutents appear right at the 
cursor. Why should the column width have 
auvihing to do with it? I don' tknow., 
Auother peculiarity of the (File Print 
command is that the ASCH file it creates 
uever begits in the first colnnn. [f you get 
into DOS aud TYPE the file vou just wrote, 
you will find the contents are indented by 
| at least four characters, Tlis is true even 
















if—to take an extreme case—the inaterial 
vou saved with /File Priwu was in coluun A 
aud that column was ouly one character 
wide. If coluinn A is wider, its couteuts will 
be further indented, 

If auvone has an explanation for this 
phenowenou, Mr. Canips and I would ap- 
preciate hearing it. In the meantime, | 
think [Il stick to (File Xtract and (File 
Combine. 


Contrihute to the Clinic 
Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 for anything we 
print, plus an extra $25 ifvou submititona 
disk. lf you send a disk. please include a 
printout of your submission in case of 
damage to the disk in transit. 

Mail your contributions to Spreadsheet 
Clinic, PC Magazine, One Park Avenue. 
New York, NY 10016. 








IBM XT 












Hard Disks & Controllers 
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j 10 Meg Inlernal . . ., $535 

MONITOR ADAPTORS Compatible KIT bo Mer Inisimnal.. Gee 
Mono w/o printer port... $99 § 30Megintemal.... 9... .. $995 
Color Graphics... . . $99 40 Meg External . .. $699 
Mono w/printer port $135 Dual DS ‘0D. 256K 8 Slots 435W Keyboard 20 Meg Externo! . .. $899 
Color Graphics w/p. por . $135 MODEMS. 
Mono Grophics w/p. port . $175, 
$18 Chautter.. a $299 Hayes 1200. . 11 $399 
Everex EDGE. aaah $299 Hayes 12008 + $345 
Persyst BOB... wo... 4 $395 Everex 12008 . & eee $495 
Cotor 400 . ue MONITORS 
MULTIFUNCTION BOARDS Tatung . ... ++ $460 
AST Six Pok 384K .... . $299 eS cas” B08 pice 
CESDERS Soc Grebe rr whee) POSHX-42.... . Sie $450 
384K Generic e-pock Rone $195, Taxaniaos.. 3425 
MISC. ITEMS Taxan 440 .,. . . $550 
Floppy controller ..... . $69 = Xtton TH. . $425 
OTC Hord disk controller... $245 All on SSEMBLED SYSTE bo PRINTERS 
Teac 55B...... .. . $99 90 Day Warranty Hard disk systems os below Panasonic 10%... .. $289 
Qume 142 Boe . $78 PC Solution XT Panosonic 1092... §369 
435 W Power Supply... $99 2.DS/DD, 256K . $795 Cane ewroaG $299 
XT Mother Board......... $250 208/00, 10 Meg_ $1295 Citzen MSP-10 $289 
Turbo Mother Board. . $350 PC Solution TURBO | 
ChOdsIs Be eos Gen anyaunn.. 0899 2 8/00) 256K =: oe Anis e... 
5150 shyie Keyboard “aie “$99 2.0S/DD, 10 Meg. 640K... . $1495 PSON RIBS ...... : 

AT Solution Toshio 1340 . . $549 
54154 style Keyboord.. ......... $455 Base, 256K ....... _ §2295 Toshiba 351 ..... 4295 
AT style tor XT $435 Enhonced, 512K, 20 Meg _ $2995 
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Power User 


Push your hardware and applications software 
to the limit with these productivity-enhancing tips 


from readers. 


dBASE Statistical Functions 

While reading some old journals, | found 
an article that solved one of my few prob- 
lems with dBASE H. \n 1961, Frank Tay- 
lor, at the University of Minnesota, dis- 
covered a simple formula for calculating 
the standard deviation, which was accurate 
and did not require calculating square 
Toots. 


Figure } lists the dBASE fH code | based | 


on this formula. It quickly calculates de- 
scriptive statistics from the data stored ina 
numeric field of a dBASE file. The formula 
separately sums the top and bottom one- 
sixth of a given range of figures, such as 
scores. The sum of the lowest scores is 
subtracted from the sum of the highest 
scores. The resulting value, divided by 
one-half of the total number of entries, is 
an estimate of the standard deviation. 
Robert Arkell 


Regina, Saskatchewan | 


Canada 


ERASE 

SET TALE OFF 

? ‘DESCRIPTIVE STATISTICS PROGRAM’ 
? 

ACCEPT ‘DATA PILE? ‘ TO PILE 
ACCEPT ‘FIELD? ' TO FIELD 

USE &PILE 


? 

? "STEP 1 OP 4: INDEXING RECORDS’ 
INDEX ON &FIELD TO IMDEXF 

USE &FILE INDEX IMDEXF 

? ‘STEP 2 OF 4: COUNTING RECORDS’ 
COUNT FOR &FIELD To A. 

? "STEP 3 OF 4: ADDING VALUES‘ 
SUM &FIELD TO SUM 

STORE str(INT(A/6),1) TO R 


Many readers have grumbled ahout the 
lock of built-in statistical functions in 
dBASE II and Wl. Mr, Arkell's wonderful 
progrom helps fill that gap, providing a 
simple means of generating statisticol val- 
ues from a data file's numeric fields. 

One important caution is iu order, 
however. In the line 


STORE str(INT(A/6),1) TO R 


the value and width of R can vary front | to 
3 digits, depending on the result obtained 
by dividing A by 6. For greater accuracy 
ite such cases, you should allow R to be 
larger hy chauging the | in the formula to 
2 or 3. However, if vou allow more than 
the exoct number of digits for the varioble 
R (by changing f to 2 or 3), the subsequent 
code SKIP—&R will not work property. 
Try it os written first, and then change the 
width of R only if it appears thot the onswer 
for (A/6) requires more than a single digit 
for accuracy. 


*(SET HEADING OPP] 
*(SET SAFETY OFF] 
* [CLEAR] 


“(COUNT FOR &FIELD<>8 TO A] 


? “STEP 4 OF 4: FINDING SIGH/LOW VALUES, MEDIAN, MEAN‘ 


GO TOP 
STORE &PIELD TO LOW 
SUM &PIELD NEXT &R TO SSUN 
GO BOTTON 
STORE &FIELD TO BIGE 
SKIP -&R 
SDM &PIELD NEXT &R TO TSUM 
STORE A/2 TO MM 
IF INT(MM)=HN 
GO TOP 
SKIP 4M 
STORE &FIELD TO B 


(Figure I continues) 


Figure 1: This program allows vou to calculate descriptive statistics using (BASE. dBASE Ill 


code is shown in brackets ithe right cohum, 
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SKIP -1 

STORE &FIELD TO C 

STORE (B+C)/2 TO MEDIAN 
ELSE 

GO TOP 

SKIP INT(MM) 

STORE &FIELD TO MEDIAN 
ENDIF 
STORE HIGH-LOW TO RANGE 
STORE SUM/A TO MEAN 


STORE (TSUM-BSUM)/(N/2) TO SD 


STORE SD*SD TO VARIANCE 
11,1 SAY 'RESULTS' 


13,19 SAY A 

14,1 SAY ‘HIGHEST VALUE' 
14,19 SAY HIGH 

15,1 SAY "LOWEST VALUE' 
15,19 SAY LOW 

16,1 SAY "RANGE 

16,19 SAY RANGE 

17,1 SAY 'suUM' 

17,19 SAY SUM 

18,1 SAY 'MEDIAN' 

18,19 SAY MEDIAN 

19,1 SAY 'MEAN' 

19,19 SAY MEAN 


28,19 SAY SD 
21,1 SAY ‘VARIANCE’ 
21,19 SAY VARIANCE 


@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 


13,1 SAY 'NO. OF ENTRIES' 


28,1 SAY ‘STANDARD DEVIATION' 


RELEASE FILE, FIELD, A, SUM, R, LOW, BSUM, HIGH, TSUM, MM, B,C 
RELEASE MEDIAN, MEAN, SD, VARIANCE, RANGE 


USE 
RETURN 
*EOF DESCRIP. PRG 


Far additional statistical/mathematical 
aid, see the SORT.PRG listing in the Paw- | 
er User column, PC Magazine, Valume 4 
Number 23. This pragram autamatically 
calculates the square root of any number 
input at dBASE’s cammand line fram the 
keybaard ar by a pragram. Tagether, 
SQRT.PRG and DESCRIP.PRG turn 
dBASE II or HI into quite a useful statisti- 
cal tool.—David Obregén 


dBASE Speed Tips 
I'd like to share a few tips that help shave 
off every possible microsecond from your 
aBASE Il or lil command files. While 
some of the more general suggestions may 
contradict everything you've ever learned 
about writing dBASE programs, they cut 
the execution time for your programs to the 
bare minimum. 

It is important to note that code-opti- 
mizing measures like these should not be | 





(Figure t ends) 


used if program readability is important. 
Your applications should be thoroughly 
debugged and tested before you imple- 
ment the following procedures. With com- 
plicated programs, however, the cumula- 
tive effect these steps can have on the 
speed of operation is impressive. 

1. Left justify everything: No indenta- 
tions for IFs, DO CASEs, or DO 
WHILEs. 

2. All field, variable. and filenames 
should use as few letters as possible. 

3. Locate those fields used in indexing. 
sorts, or LOCATEs at the top of your data 
files’ structures. 

4. Eliminate all comment lines (any line 
starting with *). 

5. Use commands such as SET TALK 
OFF and SET CONSOLE OFF when you 
don’t need messages. preventing unneces- 
sary use of the processor. 

6. Trim line lengths by eliminating 


| spaces wherever dBASE allows. For ex- 
ample, tum 


DO WHILE K = 5 .AND. I = "MOM" 


into 
DO WHILE K=5.AND.I="MOM" 


7. Delete redundant statements such as 
aGO TOP after a USE <filename> com- 
mand, a CLEAR GETS after ERASE, or 
LOOP as the last line of a DO WHILE rou- 
tine. 

8. Use capital letters as much as possi- 
ble. Lowercase letters take a little longer to 
identify. 

9. Take advantage of the fact that 
| dBASE only reads the first four letters of a 
command. Never use APPEND where 
APPE will suffice. 





Troy Hammond 
Houma, Louisiana 


The above tips can iudeed speed up long 


| programs, far in fallawing them, vau are 


basically stripping the code of extraneous 
space in exactly the same manner as 
dBASE itself would do internally, Com- 
pressing your code according ta these sug- 
gestions sidesteps that action within 
dBASE, and things happen faster. 

Making use af SET TALK OFF and 
SET CONSOLE OFF while your pragram 
is running can, bv itself, dramatically in- 
crease the throughput of yaur programs. 
But beware. If yvaur pragram has bugs in it 
and vaw ve turned off the screen's errar 
messages, you'll never knaw it, Also, 
don’t fallaw these tips with pragrams that 
might have to be read and modified by oth- 
ers samewhere dawn the line (please!). 
—David Obregon 


Using Numeric Fields 

in dBASE III Text 

dBASE’s PICTURE command works well 
for inputting numerically formatted data to 
be printed in tabular reports. However, it 
leaves blank spaces in the field when the 
number doesn’t fill the field completely. 
For this reason, PICTURE doesn’t work 
very well in applications where you need 





todrop the numbers into the middle of text. 

This difficulty can be overcome by con- 
verting the number to a trimmed character 
string. After doing so, however, you'll 
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This program will convert AMOUNT (a numeric field or memory 
variable with two decimal places) into the string variable 
MONEY for printing in text material. 


Leading blanks are removed and commas are inserted. 


NOTE: This routine can not process numbers > 99,999,999.99. 
Numbers < .@1 will be rounded to 2 places. 


* 
* 
* 
* 
* 
* 
* 
* 


* @eclare public memory variable MONEY so that results can 
* be passed back to the calling program 


PUBLIC MONEY 
* convert numeric variable into string, insert commas and decimal point 
MONEY = SUBSTR(STR(AMOUNT*186) ,1,2) + ","3 
+ SUBSTR(STR(AMOUNT*189) ,3,3) + wens 
. 3 


+ SUBSTR(STR(AMOUNT*10@) ,6,3) + 
+ SUBSTR(STR(AMOUNT*168) ,9) (Figure 2 continues) 





Figure 2: DOLLARS.PRG converts and properly formats numbers into dollar amounts for printing. 


DISKETTES 


ut Our monthly 





CADD for $99.95 


GENERIC CADD is a sophisticated and easy to 
use Computer Aided Drafting/Design program 
for PCs. 






GBs BRU CAvDID Features: 


© Drawing Layers * Line Edits 

* Component Libraries © Color Graphics 

© Rubber Banding © User-Defined Fonts 

© User-Defined Menus * Window Edits 

© Video & Digitizer Menus © Unlimited Drawing Size 
* Supports most popular digitizers, mice and plotters 


Other Available GENERIC 


Software: 
* AUTOCAD™ file conversion for $24.95 
® Dot Matrix printer/plot option for $24.95 


Call 1-800-228-3601 to order 


MC, VISA, COD. Add $3.00 for shipping 
60 day money back guarantee 
GENERIC SOFTWARE 
6 Lake Bellevue, Suite 203 
Bellevue, WA 98005 
(206) 462-1944 


D an ay 


Diskette ie CuioN Nevada 1-800: 621: 6221 


TERMS: minimum20 disks or $35° — VISA o or MasterCard Aeciees 
COD orders add 2¥ for special handing SHIPPING? 34, a SY Diskettes 
Add 3© for every 100 Diskettas or any traction thereof 8"Diskettes, Add 
~ for every 100 Diskettes or any fraction thereof We ship UPS, orders 
requiring other delivery methods add shipping plus 2°, of total order 
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* strip leading blanks and commas 


DO WHILE SUBSTR(MONEY,1,1) = ° ° .OR. SUBSTR(MONEY,1,1) = °," 
MONEY = SUBSTR(MONEY, 2) 


ENDDO 


* if money < .1 insert missing @ 


IF SUBSTR(MONEY,1,2) = ". 


MONEY = SUBSTR(MONEY,1,1) +°8°+SUBSTR( MONEY, 3) 


ENDIF 


* EOF DOLLARS. PRG 


also need to add commas and retain deci- 
mal points before you put the converted 
numbers into form lettcrs and other text. 
The DOLLARS.PRG shown in Figure 2 
can perform both the conversions and re- 
formatting for you automatically. 
Incidentally, you can actually producc 


HH, By using the SET MARGIN TO com- 
mand and the TEXT/ENDTEXT state- 
ments, you can create a program that pro- 
duces a convincing form Ictter without re- 
sorting to external word processing pro- 
grams. 

Robert B. Calvert 

Charlotte, North Carolina 


(Figure 2 ends) 


Figure 2 lists the DOLLARS .PRG code for 
dBASE III. /' ve modified the original sub- 
mission slightly to add a dollar sign to the 
number automatically. If vou don't need a 
dollar sign, ignore the last line of code. 
Unfortunately, 1 could not come up with a 
similar dBASE II solution. 

You can indeed use TEXTIENDTEXT 


simple form letters entirely with dBASE 


J & M Systems’ PC2C disk controller 
allows you to add up to two external 
floppy drives to your PCjr to be used in 
addition to the internal drive. tt is a 
user-installed board which replaces =e 
the IBM controller. 
Prerequisite: DOS 2.1 


Our drive systems 

include the PC2C con- 
troller, a two-drive 

cable, 360 K half-height 
OSDD drive(s) in case and 
with power supply, and 
software for operating the 
extra drive(s) — everything you need! 


PC2C with ldrive ... 0.0.0.0... cece eee eee $295 
PC2C with 2 drives .............000eeeeeee $449 
PC2C controller & software 


SIA 


JG M SYSTEMS, LTD. 


15100A Central SE, Albuquerque WM 07123 
(505) 292-4182 


Visa & MasterCard Accepted 
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DISK TM. 


The ULTIMATE Backup, Analyze & Repair Utility 
The Disk Toolkit NO IBM PC Should be Without 
Protects Your Software investment 


RACKUPTOOLS: FILE TOOLS: 


©Can Backup Most Every Diskette © Show Disk & File Allocation 
© SUCCEEDS where others {allt © Display & Alter File Data 

© Works Manually or Automatically © Repair Damaged Disks 

© Creata “Protected” Diskettes © Recover Erased Files 

© Many Additional Analysis Tools © Alter “Hidden” Stetus 


SECTOR TOOLS: ete 
© Examina/Print Sector Data HACKER TO@LS: 
© Modify {ZAP] Sector Data © Modity Floppy Dlak Controller 


© Compare, Copy & Zero Sectors Parametere 


© Search Sectors For Data © Supports All FOC R/W Commands 
DISK MECHANIC works with ail stenderd IBM PC disk formsts Inctuding 
“protected” disketies with mixed track and sector sizes, biank and high track 
formatting, CAC errors, snd single or double sided drives. DISK MECHANIC 
requires an IBM PC with 128K of memory or COMPAQ with 192K of memory, DOS: 
1.10, and 2 floppy disk drives. DISK MECHANIC includes a deteiled 40 page 
instruction manual. To Order OISK MECHANIC send check or money order lor$70 
plua $3 lor shipping (Mass. res. add sales tax.) to: MLI MICROSYSTEMS, Box 825, 
» Mase. 01701 or Coll (617) 926-2055 for Mastercard or 
Dester/DiStributor inqui irtes welcome. ©1963 MLI MICROSYSTEMS. 


MLI MICROSYSTEMS 
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and SET MARGIN TO to create programs 
for form letters in either dBASE H or Hl. 
However, any macros embedded within 
the text block defined by TEXTIENDTEXT 
will not be expanded, since dBASE ig- 
nores everything within these bracketing 
Statements. To insert the converted num- 


bers created by DOLLARS.PRG in your | 


dBASE form letters, then, you must use @ 
SAY (or AT SAY) statements instead, be- 
fore or after the TEXTIENDTEXT state- 
ments. 


Power Footnotes in Word 

Microsoft Word has a number of standard 
features that, with a little imagination, are 
easily adapted to other uses. For example, 
my work often requires that the draft text I 
create be interspersed with references to a 
sequential set of illustrations. To keep the 
sequence straight, | combined Word's 
glossary and footnote features. 





I created a glossary entry with the name 
“*fig’’ that includes the text ‘*Figure Z-’’, 
where ‘'Z”” refers to the chapter I'm work- 
ing on and can easily be changed for each 
chapter. Immediately after inserting this 
text (using the F3 key toexpand the glossa- 
ry name), | invoke Word’s Format Foot- 
note command, which generates a’sequen- 
tial footnote number after the dash. 1 can 
then describe the figure in the footnote (or 
endnote when that’s preferable). 

This technique saves me from having to 
worry about which figures go with which 
references, and what sequence they are in. 
If I delete one footnote, Ward’s footnote 
facility automatically renumbers the rest of 
them for me. In some applications, the 
glossary entry also includes the special 
character (‘&’’) that is required by my 
typesetting system. 

Rick Liftig 
Meriden, Connecticut 





1 like simple solutions that work. This one 
can be used with almost any document that 
requires internal sequencing of references 
that are not actually footnotes. Automatic 
renumbering keeps everything lined up 
correctly when references are deleted. Any 
word processing program that has a good 
footnoting system can be used in the same 
way.—John Dickinson 


Share Your Power 

Tell the world about your latest technical 
tips for hardware and software applica- 
tions through Power User, and we’ll pay 
you $50 for your trouble, plus an extra $25 
ifyou submit it on a disk. 

If you send a disk, please include a 
printout of your submission to ensure 
against damage in transit. Mail your con- 
tributions to: Power User, PC Magazine, 
One Park Avenue, New York, NY 
10016. a 


THE BEST PC TEXT EDITOR JUST GOT BETTER. 


ANNOUNCING SPF/PC™ 1.82 


The best full screen editor for the IBM PC now extends support for large files to all PC’s, not just 
the IBM/AT. Invoke your favorite program/compiler from within Edit at any time regardless of file 
size. CTC’s SPF/PC'" 1.82 still looks like its mainframe cousin but executes faster with more options. 


NEW FEATURES 


* PAGING - Editing limited only 
by capacity of expanded/extended 


memory or hard disk. 


© SPEED - Search 1,500,000 byte 


file with IBM AT in less than 
13 seconds. By comparison, 


the IBM 3081 mainframe takes 


48 seconds. 


— 2a aan = Command Technology Corporation 
1900 Mountain Boulevard 
Oakland, Calitorma 94611 


—_ os 
— so 
— — 
—= 
— 


- 
—— 
— 
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$195 
UPGRADES only $50 
ADD $6 shipping 

Canada $10, Foreign $15 

¢ = 

a= 
Payment in U.S. funds by 
check or bank wire (Bank 
of America, San Francisco 
account 05583-05454). 
Net 30 to D&B rated firms. 





CIRCLE 164 ON READER SERVICE CARD 


* Compatible with IBM and 
Novell Networks 


* Modifiable HEX display 

® Line length to 954 bytes 
Minimum Requirements: 

DOS 2.00-3.10, 192KB memory, 


any IBM PC or true compatible 
or TI Professional. 


TO ORDER Telephone: (415) 339-3530 
Telex: 509330 COMMAND TECH 
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It’s knowing that the friendly voice at 
the other end of the line understands what 
you're saying. Can answer your techni- 
cal questions, verify prices and shipping 
schedules. Or make good suggestions. 

Join the Micro Mart Confidence Game. 


COMPUTERS 
AT&T Color and Mono Systems in 
Stock_______—Start at $1795 


MULTIFUNCTION 
BOARDS 

We have a complete line of Multi- 
function Boards compatible with the 
Portable, XT/AT. 

SIX PAK 64-384K, multifunc.__ 
VO MINNIE 1/0 shortboard for 
Portable & AT___ New Low Price! 
ADVANTAGE 128K-3Mb, 

expansion for AT_.o- 
priaes Quadboard Loaded, 


eee e200 
QUADRAM Goldboard, 384K $459 
TECMAR Captain 0-384K, en 


multifunc 
TALLTREE J-RAM HH 
—______ New Low Price! 
GRAPHIC CARDS 
HERCULES Mono & Color 
Graphics cards ___ New Low Price! 
TECMAR Graphics Master, HiRes 
Color & Mono supports Lotus $449 
QUADRAM Quadcotor | & II color 


Ce 
PARADISE Multi-dispiay or modular 
graphics cards__ From $199 
STB Chauffeur & Colorfic___ 


——__ $289 & $189 
SIGMA Color 400 for PGS SR-12_ 
New Low Price! 


ELOPPY DISK 
DRIVES 


TANDON TM 100-2, DD/DS, 

360K ___ New low, lew pricet 
‘V2 HEIGHT Disk Drives from 
Shugart, Mitsubishi, TEAC and 
Toshiba. PC, XT & AT Compatible _ 


—____ From $99 
BEST SUPPLY ON EAST COAST 
HARD DISCS ____ 
IRWIN/TANDBERG Tape back-up 
lems From $495 


systems 

SEAGATE Fast 10, 20, 30 and 75 
Meg. for PC & AT___ From $495 
SYSGEN Complete line__ Call 
for our special Sysgen pricing! 
BERNOULLI TECHNOLOGY Hard 
disc Subsystems___ Fram $2595 
PRIAM Superfast 40 & 60 Meg. 
forAT_. salt 
Best avaltabitity of voice colt 

and stepper motor hard drives 
with high quality controllers __ 
—_______ From $495 


SOFTWARE 


ACCOUNTING SPREADSHEETS & 
INTEGRATED PACKAGES 
SORCIM/US Complete line in- 
cluding Windows From $289/each 
SORCIM SuperCalc 3, vers. 2.0__ 
New Low Price! 
ENHANCEMENTS & UTILITIES 
FOX & GELLER Complete line for 
dBase H/Ill, RBase 4000 
NORTON Utilities 30____ $89 
ROSESOFT Prokey 30___ $89 
CENTRAL POINT SOFTWARE 
Copy IPC 
SOFTSTYLE Set FX+ and 
Printworks, printer control 
SIDEWAYS Inverts printout___$35 
From $40 


ort SideKick and 
COMPILERS & LANGUAGE TOOLS 
LATTICE C-Compilers $279 
MICROSOFT Complete line___ 
MICROSOFT QuickBasic 
—___New Low Price! 
BORLAND Turbo Pascal, Turbo 
Toolbox & more __ From $35/each 














GRAPHICS 
Z-SOFT PC Paintbrush, mouse 


Qraphics__ 
DECISIDN RESOURCES 
ChartMaster_ Latest Version $239 
MICROSOFT Chart $169 
COMMUNICATIONS 

MICROSTUF Crosstalk XVI, Latest 
version $89 
HAYES Smartcom II $85 

WORD PROCESSING 
MULTIMATE wispelling checker & 
tutorial _____ New Low Price! 
SAMNA+ __ $350 
MICROSOFT Word. New version _ 
_____sNew Low Pricel 
LIFETREE Volkswriter Deluxe $169 
SSI WordPerfect, version 4.1 $249 
MICRDPRO WordStar Professional 
series New Low Price! 

OFFICE & 

PROJECT PLANNING 

HARVARD Total Project Manager _ 


ee) 
SORCIM/US Super Project _ $199 
MICROSOFT Project__ $175 
DATA BASE MANAGERS 
Call for unadvertised Data Base 
Managers 
MICRDRIM 5000, Report Writer & 
Clout_____ New Low Price! 
WARNER SOFTWARE The Desk 
Organizer__. 
MICROSTUF infoscope $99 











Trust Micro Mart for immediate infor. 
mation and advice on almost any micro- 
computer product. Our 15 million dollar 
inventory is on-line to our mainframe so 
we can verify, order, deliver and service. 


























Without delay. 

Call us with confidence. 
NETWORKING/ MISCELLANEOUS 
PROTOCOL MAXELL Diskettes $25 
CONVERSION DYSAN rea at the oa 
QMARRIGYNE Gen BOR] Mind ~=oprice in ———— ae | 
SNA & BISYNC 3780, S251. Mod MOUSE SYSTEMS PC Mouse, 

PC TURBO 186/87 board 723K. McROSOFT Mouse Ds of sil 
8087 Serial Board attached _ 

IRMA Complete line_ From $849 er rhtbace St kvtnats she 
FaciLAND Blue Lynx. Complete KENSINGTON MICROWARE 

———— MasterPiece____——_«$99 
PRINTERS CURTIS Acceesovies Pedestals, 

i eS, 2 ee 
i ed GRAVIS Joysticks $45 
ebepilpeciés new _QUADRAM Microfazer pent b bute 
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Pacemark 2410__ POLAROID Palette. $1245 
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NECNewP-5____ ss CANDID CRTS 
Introductory Low Pricel pas Maxi (E), HX12, HXIZ(E), & 
LETTER QUALITY SR-12 New Low Prices! 
NEC Spinwriters 2050, 3550, QUADRAM Quadchrome, 690 dot 
8850 New Low Prices! RGB ___ $429 
EPSON DX10, DX20, & 0X35 AMDEK Color 600 $379 
___New etter Quality Printers! © AMDEK 722, New alternative to 
We carry a full range of form IBM enhanced monitor___ $569 
handling options. AMDEK 3004/300G/310A 
CHIPS S/S 11975 165, 
——————-_ ©Copyright 1965, Micro Mart, inc. 
prarbofeer yep am priced Technology Corporate Campus 
INTEL 8087, 80287, high speed 3159 Campus Drive 
coproc._____—From$tig «Norcross, Georgia 30071 
G4K-256K RAMCHIPS.___====s—s=s- Prices are subject to change 
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1 i chips for your but at over 20 Micro 
AT____ Call for Market Price. Mart Retall Stores. 
MODEMS Leasing and financing options 
HAYES Smartmodem 300, 1200 «are available. MasterCard/VISA 
1200B & 2400. We have the best or ask for 
stock inthe USA________ Calf! = Micro Mart 
VEN-TEL 1200 Baud Half Card Blue Chip 
wCrosstalk_ Credit. 
PEACHTREE TECHNOLOGIES a 


P-1200 ext. with Crosstalk___ $319 





(404) 449-8089 


Orders only 


1.800-241-8149 
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America’s PC Specialist 


‘*Power Protection’’ 





200W, 300W 
800W, 1500W 
output available 


Full sine 
wave output 





, 
: 


Factory installed, premium 


status display 


Output filtered 
5 year maintenance-free batteries and surge protected alarm 


Extended 
Real-time back-up time 
available 





[aManson : 

Computer Power " 
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| * 
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Audible Heavy-duty handles 
and rugged case 


Announcing: AP1000 Series UPS 
Full sine wave UPS for low power applications 
from Emerson, the Technology and Price Leader 
in Uninterruptible Power Systems 


uninterrupted power. If that power is 

disturbed by ‘‘Black-outs’’, ‘‘Brown-outs’’, 
Spikes or Surges, your equipment could be damaged 
and memory lost. Your valuable system becomes 
worthless. 


Do you have these? 


P.C.’s, office computers, ATM’s, PBX’s, Point 
of Sale Terminals, Security Systems, or Test 
Equipment. They could be vulnerable to power-line 
disturbances. 

Now they can be economically protected with the 
new Emerson AP1000 Series UPS with power 
ratings from 200-1500 watts and starting at $379. 
From 200VA to 4,000 KVA, Emerson has you 
covered. 


Y our electronic equipment depends upon clean 


For a free Technical Brochure and the Distributor/ 
Dealer nearest you, call toll free 1-800-BACK-UPS. 
Emerson Computer Power, 3300 S. Standard St., 
Santa Ana, California 92702. 


CALL 
1-800-BACK-UPS 
For Your Free 
Technical : 

Brochure ~ ey 
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Batch Logs 

In developing a large software project 
you're likely to end up writing a compiex 
batch file to handle all the compiles, as- 
semblies, and links required. Sitting 
around for hours monitoring the batch file 
to make sure everything works properly 
isn’t much fun, It would be handy if all the 


output from a batch file could be redirected | 


to a file to be inspected later. Unfortunate- 
ly, youcan’t do it simply by redirecting the 
output of the master batch file: 


build.bat > logfile 


However, I've found a somewhat ob- 
scure way of doing the same thing. First. 
make the very last line of your batch file 
the DOS command EXIT. But before run- 
ning this batch file, load another copy of 
COMMAND.COM and redirect its output 
to your log file: 


command >logfile 


With this trick all screen output is redi- 
rected to your log file. However, since the 
DOS prompt disappears and your typing 
will no longer echo on the screen, be sure 
to type the name of your batch file careful- 
ly, since you can’t see it. All the output of 
the batch file will now go into your log file 
and the EXIT command at the bottom of 
your batch file will retum everything to 
normal. 

Atan Groupe 
Reading, Massachusetts 


This technique demonstrates yet another 
benefit of leading COMMAND.COM as a 
secondary command processor. An even 
more interesting one is duriug a session 
with a windowing program that doesu't 
normally give you access to DOS com- 
mands. By the way, it's fairly simple to re- 
cord a batch session without loading in a 
second COMMAND.COM; just toggle 


your printer echo on with Cirl-PrtSc or | 
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User-to-User 


Readers share their favorite tricks for 
getting the most out of DOS, BASIC, and 
their systems in general. 


Cirl-P aud everything that appears ou the 
screen will also be printed. When you're 
done, toggle it off the same way. 


Spaced Out 

DOS uses a space character to delimit its 
commands and operands. If a space is part 
of a filename. DOS will become confused. 
If you enter 


COPY A:MY PROG.BAS B:MY PROG.BAS 


DOS will assume you want the pro- 
gram called MY on drive A: copied to the 


| default drive using the filename PROG 


.BAS and will ignore the B;MY PROG 
.BAS completely. 

Many otherwise excellent programs, 
such as PC-TALK can allow an unsuspect- 
ing user to create filenames containing 
spaces. This is because assembly language 
uses an apostrophe. a comma, or a zero to 
delimit filenames. Similarly, BASIC uses 
quotes to delimit its filenames. 

Most programs that allow you to create 
filenames containing spaces will also al- 
low you to read those files. However, if 
you try to perform certain DOS-level oper- 
ations such as COPY or REName on these 
files, you will either not succeed or will 
make a confused mess of your files. In ad- 
dition, while the DOS DIR command can 
at least read filenames with spaces, BA- 
SIC’s FILES command will display the 
filename only up to the space character. 

If you do create filenames containing 


| spaces, there are three methods you can 


use to remove the space or rename the file 
completely. Let’s assume you have a file 
called **PROG 1.BAS* and you want to 
call it “*PROG-1.BAS"’. 

Method | (DOS): Use the wildcard 
character **?’* and the DOS REName 
command 


REN PROG?1.BAS PROG-1.BAS 
Method 2 (BASIC): Use the BASIC 











AT LAST, 
EASY, PRACTICAL 


GRAPHICS 


WITH OR WITHOUT 
A GRAPHICS BOARD 


INTRODUCING 


MONOGRAFX™ 
ONLY $69 95 


& Makes it easy and inexpensive to 
create organizational diagrams, 
Gantt charts, ev business 
forms and other free-form line and 
block drawings on your IBM PC. 

© Lets you quickly dress-up any 
report or overhead presentation 
with impressive text charts, 
numerical tables, bar graphs, etc. 

(@ Uses three different character 
sizes (in normal or condensed 
print) on sheets as large 
as 117 = 14”, 

(& Integrates graphics and text. 

(¥ Supports most popular printers 
and nearly all monochrome/color 
graphics display adapters. 

© Is truly simple to team and use. 


TRY IT RISK-FREE! 
Send $69.95 — or $99.95 for an 
unprotected version — plus $3 
shipping ($10 outside U.S. and 
Canada) to the address below. (Mass. 
residents, add 5% sales tax.) 
MasterCard and VISA orders, CALL 
TOLL-FREE 1-800-992-0085. (In 
Massachusetts, dial 617-641-0400.) 
We'll rush you your MonoGrafx 
software package right away. If you're 
not completely satisfied, just retum it 
within 15 days of delivery for a full, 
unquestioned refund or credit. Our 
guarantee is that pure and simple. 


O YES, please rush me MonoGrafx 
{version 2 1) to try risk free for 15 days. My 
check, money onder or company PO is 
enclosed 

0 bm interested But first, I'd like to review 
your demo disk and printsamples Enclosed 
is $5 for a complete Evaluation Kit 

Name 

Address 

City 

State 

noose (4) ee 8 Ses 

13M FC 6 a tegistered wademark of international Business 

Machines Corporation 

Analytics international, Inc. 

m= ©1365 Massachusetts Avenue 

SS Arlington, MA 02174 
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a PM eT 
‘¢  Nationwide third-party carry-in 


Service by 
Servnet 


What an innovation Combining mass-market 
discounts with nationwide third-party service 

This covers standard products, like i8M and 
Compaq, along with our more specialized products 
hke Cranium and Otafi 

Servnet is not (yet) the biggest, but their flexibility 
and rational business methods will leave you 
smiling 

What does this mean for the future of the LPCS's? 
(List Prce Computer Stores } Maybe they can stay in 
business selling off their used carpet. 


Cranium 286/10 

10 MHz “AT” 

“World's fastest production AT’ 
Computer System 





@ Made in US.A @ Compatible,BOS 3.1, Unix, Lotus 
1-2-3, etc @ Service through Servnet. @ All compo- 
hents are interchangeable with (8M modules 
@ Keyboard Is solid without tactile “click”; click style 
may be ordered, add $35. @ 640K RAM, 12 MByte 
floppy 20 MByte hard, mono-graphics with green 
CRT w Socketed crystal @ 80287 optional 

The Cranium 286/10 rates best in 5 
major categories. BEST service net- 
work. BEST installed hard disk. BEST 
power supply. BEST compatibility, 
runs 3 kinds of Unix and 6 kinds of 
“C” language. BEST ratio of perfor- 
mance to price. 
$3050 
Swap the video? 40 MByte or larger drive? We configure your 
way And don’t forget our famous 2 week return privilege. 


Cranium XT 
Low cost, but 
highest quality. 


@ 2 slot, 135W, 256K m@ Highly compatible @ “AT” 
style keyboard without tactile “click”, click style, 
add $35 @ Service by Servnet m Hercules type 
video interface @ High resolution green monitor 
@ 360K floppy @ 10 MByte hard disk. 


XT 2 floppies. 5 875 
XT iOMByte, 1 floppy... $1195 
xT T 20MByte, Otal Otan, 2 h/h floppies.. §1345 


With 384K RAM, 1 serial, 3 par- 
Ser and cia Gah GEE ten ser caer mT . 635 


¢ oo 





Otari 20 
Zero-Defect Drives 


Big-volume OEM's have now been 
testing these drives for months. Their 
comments: 
solid Devond™ solid, excellent 
beyond excellence.” 
“Clearly more durable than drives 
costing twice as much.’ 


85%." dive full height. @ 40 ms average access. 
1 year warranty service by Servnet. @ Made in 
Japan 

Most dave manufacturers ship drives with known 
bad sectors! No surprise the Japanese are con- 


quenng the market with quality and pnce 
AT with rails, data cable... $425 
XT with standard controller... $625 


XT w/combined floppy-hard controller... 
$725 


ABM 
Non-volatile “Lotus-Intel” 2MByte 
RAM, Advanced Multifunction Card 


@ Switchless configuration @ Up to 2 MByte “Lotus- 
Intel spec” non-volatiie RAM @ Error correcting 
RAM-disk ™@ Pop-up windowing spooler @ Clock, 
parallel, serial, game. 

$485 with 2MByte 


SONY KV-1311 CR 


High performance color monitor & 
Remote control television 


@ 13” Trinitron, fine pitch, low distortion design @ 2 
RG8 inputs, digital and analog # Composite vdeo 
input @ Antenna input including cable channels 1— 
125 wi internal speaker and audio jacks # Includes 
PC RCS cabie and wireless remote control 

$479 


EVEREX “THE EDGE” 
VIDEO CARD 

Color or Monochrome/ 16 Colors or Shades 
132 column text mode Pnnter port. 

$299 


ETERNITY-100 
400 MBYTE LASER DISK 
SYSTEM 


@ Removable “Wnte Once” cartridges give perma- 
nent tamper-proof storage @ PC and AT compati- 
bility DOS 2.1, DOS 3.1, and Zenix. @ 5 year extended 
warranty add $200. @ Standard 5%” size drive can 
mount internal @ Service by Servnet. « Extra car- 
tridges, $125 each. 

Were you waiting for the price to drop? It just did. 
Now only §2450 internal. 

$2650 external. 

HARD DISKS 

Seagate 20MByte half-height with controller $485 
Seagate 3IMByte fullheight. . .. .. $785 
Seagate 44MByte fullheight. . ....... 
Miniscribe 44MByte full height... ..... $1035 


11926 Santa Monica Bivd., 
West Los Angeles, CA 90025 
(213) 207-9554 
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Tall Tree jLASER 

Laser Printer Interface 

@ 300 x 300 dots per inch, full page graphics. 

@ IBM PC and AT compatible @ 8 pages per minute 

using Canon engine ™ May be attached to HP 

LaserJet. m Fonts and symbols loaded from disk, 

hot carindge. =" 
Evaluation units are avallable, primarily tosoft- 

ware developers We request 10% deposit to C 

secure your order, Estimated shipment Is 2 to 4 ’ 

weeks ARO We are still evaluating software to bun- 

die for general use and request that non-technical 

users place their orders for delivery in 4 to 8 weeks. 

JLASER with engine... $3100 

JLASER, no engine... $850 


HEWLETT-PACKARD LASER 
JET PRINTER 


$2295 
LASER JET PLUS 


PRINCETON HX-12E 
COLOR MONITOR 





@ 12" RG8 monitor with IBM-style Cabinet. @ Two 
modes: Standard color, 640 x 200/Enhanced Color 
Graphics mode, 640 x 350 @ Automatically syncs 
to exther signal—no adjustments required # 28mm 
oA pitch, high brightness phosphors. 

75 


WE’RE WORKING 


OVERTIME 

We're working two shifts, 7 days a 
week. 

To help us catch up, please give two 
phone numbers, day and evening. We 
will honor specific limits, like “don't 
call after 10 PM” or “don't call on 
Sunday: 

Your cooperation is appreciated. 


IBM Computers 

1BM PC system...$1750 

1§ 360K hoppres @ 756K RAM IB Mono-graph video m Printer port 

@ Green CRT 

18M XT system...$2340 

© 360K floppy @ 10 MByle hard m 256K RAM @ Mono-graph video 
|Pnmer port w Green CRT 

IBM AT system...$3650 

81 2 Mayle floppy & 20 Maye hard @ $12 RAM @ Mono-graph video 
| Printer port w Green CRT 


TRIAL PERIOD GUARANTEE 

Use any item 2 weeks. f you dort went @, send ft back. You will 

fecete a complete refund, menus $20 restocking charge and actual 

Shipping charges, except for unusual damage. 

TERMS | 

Pay wb hc, ler he, ea or Meera Charge cards, ; 
acid 2%. Government and schoot 20's add 24% handling. | 


os tierhai Sooaceatsaueeneestiameateemntaaetoeaseeaeeasans 





USER-TO-USER 






NAME command, which uses quotes as a 
delimiter and isn’t confused by space char- 
acters 





NAME “PROG-1.BAS" 


Method 3 (Assembly Language): Use the 
DOS 2.0 function 56h ‘*Move Directory 
Entry” 
AH = 56h 
DS:DX = Address of ASCIIZ 
pathname for existing file 
ES:DI = Address pf new 
pathname 
Baron L. Roberts 
Mountain View, Califomia 


"PROG 1.BAS" AS 




























An interesting BASIC bug that's actually a 
feature. BASIC reatly shouldn't allow the 
creation of DOS files with spaces inside 
them, but since it does, it can also correct 
Spacelfilename errors. 


Maximum Function 
BASIC lacks two very fundamental func- 
tions—maximum and minimum. Instead 
of using repetitive IF... THEN... 
ELSE statements, I’ve devised two user- 
defined functions to handle this for me (see 
Figure 1). 

As an example, if 1 wanted to create a 
formula ‘Principal payment = Cash flow 


100 ‘MINMAX.BAS -~ by Kim Hoan 
110 DEF PNMAX (V1, V2) ¢ INSTR (STRE (V1-V2) , "~") *v2¢ (1-INSTR (STR (V1-v2) ,"=")) #V1 





available — Interest’” but had to be sure the 
principal payment could not be negative 
and could not be greater than the loan 
opening balance, I would create the fol- 
lowing line: 


PRIN=FNMIN( (FNMAX (CF-1NTRST) ,@) ,LOAN)| | 


Mrs. Kim Hoang 
Calgary, Alberta 
Canada 


This also defily demonstrates a use of nest- 
ed defined functions and shows how verso- 
tile and friendly BASIC can be for serious 
business applications. 


Better Pauser 

Often when writing a batch file I’l need to 
have the computer stop and wait for a key. 
While the DOS PAUSE subcommand will 
do this, sometimes I don’t want the 
“Strike a key when ready . . .”’ message 
to be displayed. A friend of mine wrote a 
program called STOP.COM that can re- 
place the PAUSE command. You can in- 
struct STOP.COM to proceed when any 
key is pressed, or wait for a specific key 
(extended codes are allowed). To create 
STOP.COM, just type in and run the 
STOP.BAS program (see Figure 2). 
STOP.COM will be either 11 or 19 bytes 
long, depending on your choice of trigger 








120 DEF FNMIN(V1,V2) =INSTR (STR$(V1-V2) , "-") *V1+ (1- INSTR (STR$ (V1-V2) ,"=") ) *v2 
136 A=16:B=49 :X=FNMAX (A,B) :PRINT "A=";A, "B=";B, "MAX (A,B) =" 7X 
148 A=-26:B=10;X=FNMIN(A,B):PRINT "A="7A, "B="7B, "MIN(A,B)=";X 







Figure 1: Program to illustrate user-defined minimum ond maximum functions. 


‘ STOP.BAS ~- by Lawrence Ludden, 11 
DIM D(19):FOR Y=] TO 11:READ D(Y):NEXT:DEF SEG=&H40 
PRINT "Type specific key OR '?' for any key "; 
LYS=1NKEYS:1F LY$="" GOTO 138 
TL=PEEK(26):TL©=TL-2:1F TL <3@ THEN TL = 68 
Cl=PEEK (TL) :C2=PEEK(TLt1) 
1F Cl<>6 THEN 198 
SI=19:FOR Y=18 TO 19:READ D(Y) :NEXT 
D(15)=C2:D(6)=60:D(7)=8:GOTO 208 
STel1:IF C1<>63 THEN D(6)=66:D(7)=Cl 
OPEN “STOP.COM AS #1 LEN=1 
FIELD 1, 1 AS PHS 
FOR Y=] TO S1:LSET PHS$=CHR$(D(Y)):PUT #1:NEXT 
PRINT: PRINT “STOP.COM was created":CLOSE #1:END 
DATA 184,8,12,285,33 ,56 ,192,117,247,205 

258 DATA 32,180,8,205 ,33 ,69,8,117,239, 785,32 


Figure 2: Progrom to create STOP.COM file to replace DOS PAUSE subcommand. You con 
customize STOP .COM to be triggered by one specific key or by ony key. At the “Type. . .”" 
prompt, either enter the specific trigger key or hit o question mark to ollow STOP.COM to proceed 


after any key press. 
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DOUBLE 
THE OPTION CAPACITY 


OF YOUR IBM 
PERSONAL COMPUTER 


PC-XTRA 


@ OISECT EXTENSION OF PC SUS 

@ WO SOFTWASE CHANGES 

@ WO HARDWARE MODIFICATION 

©@ STYLING CONSISTENT WITH 16M 
Add all those special options you've been wanting 
without worrying about filling plug-in and 
back panel space. 





DEAL 


$5.49 °° ¢ 0.8 SANTAANA 
“CALIFORNIA RESIDENTS ADD 6% SALES TAX 


PC HORIZONS, INC. 
1701 E. Edinger 
Suite A6, 
Santa Ana, CA 92705 
(714) 953-5396 
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Aclassified ad 
in PC means a mini- 
investment with a high sales 
return in the microcomputer mail-order 
market! Let us give you information on ad 
sizes, options, rates—and you'll be amazed 
at how economically you can locus in on 
your specific audience. 
PC's penetrating editorial brings youa 
knowledgeable readership that is rapidly 
growing—and growing increasingly recep- 
five to lhe product or service you have to 
offer. And it's easier than ever to deliver your 
message—because you can phone your ad 
in at the number below, so your insertion can 
run in the next issue Make sure it does— 
phone now! 


Classified 
ZIFF-DAVIS PUBLISHING COMPANY 
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USER-TO-USER 


keys. Figure 3 shows the assembler code 
for a version that will proceed only when 
the F1 key is pressed. 
Kathie McCoombe 
Marlton, New Jersey 


By creating the STOP.COM file aud in- 
serting the word STOP in a batch file, vou 
can indeed halt the operation of the batch 
file without the conventional PAUSE mes- 
sage. However, vou have to tell the user to 
hit a key, presumably with an ECHO sub- 
command, so yon're really not gaining 
much—and you have to precede the STOP 
line with an ECHO OFF, or you'll see the 
word STOP on-screen. 

fn addition, the PAUSE subcoinand 
works so well that if the ‘‘Strike...’’ mes- 
sage really bothers you, 
change it? The message is embedded in- 
side COMMAND.COM: to find it, put DE- 
BUG.COM on vour disk along with COM- 
MAND.COM and enter DEBUG | 







oma 


Ss \7 
Ory wot 






operating systems. 

















Special Selecied programs: 





(over 1000 programs) 


EDUCATION GAMES (#128) 

PC-CALC (Visible spreadsheet #124) 
PC-DIAL (MODEM Program #126) 
HOST-CALL (Initiates & receives calls #122) 


MUSICIAN (Waite your own music #123) 





Public Domain SW 
3080 Olcott St. #B-130 
Santa Clara, CA 95054 
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ae \WHAT EVERY PC-USER 
SHOULD HAVE ACCESS TO! 


Fhe Public Domain SW library offers over 2500 User-Supported and 
fully documented software programs that run on MS-DOS & PC-DOS 


LANGUAGE PROGRAMS = (Basic, Pascal, Forth, etc.) $32.00 
UTILITY PROGRAMS = (Unprotect Software, Assembler, etc.) $20.00 
POPULAR GAMES — (Star Trek, B747, Opollo, Chess, etc.) $24 00 
DATABASE MANAGEMENT—(PC File, DBMS Group, Maillist, etc) $36 00 


@ PC-CATALOG: (with search & sort capability) $7 00 + $3.00 postage (on disk) 
@ SPECIAL: 5 disks that have been selected plus a FREE catalog disk 
© S1- Games, printspooler, music, communication, etc. $35.00 
@ S2 — Games. datebooks, disk maint. graphics, etc. $35.00 
OVER 50 NEW DISKS HAVE BEEN ADDED SINCE OCTOBER; 


STOCK MARKET CHARTING (Great Program #133) Te yoxr et 


st, fy 


TIME & MGMT (Financial Calc, Budgets, etc. 1132) 
PARTS INVENTORY (4137) 


Membership: $15.00 | year membership includes all Public Domain SW 


newsletters, diskette discounts. annual catalog update 


(MC Visa welcome, min. CC $14} 
Shipping $3.00 (Overseas $10) 


COMMAND.COM. Whe you see the liv- 
phen (- ) prompt, type RCX and hit the En- 
ter key twice to see how long your version 
of COMMAND.COM is. Then enter the 
following DEBUG search instruction: 


%xxx:8199 BBdBEC 
xxxx?9103 CD21 
xxxx38185 3Cd8 
XxXXX?8107 75F7 
%xxxX20109 B408 
xxxx?810B CD21 
Xxxx;3810D 3C3B 
XxXxx:010F 75EP 
%xxx7:9111 CD28 


Figure 3: STOP.COM assetthly language 
code for a trigger kev of F}, You can use the 
mini-assetnhler in Versions 2.0 or later of 
DEBUG to create this file hy first ping in 
DEBUG STOP.COM, thet tpitig A, then just 
the two rightnost columns above. Finish it off 
by hitting the Emer key twice, then typing RCX., 
then 13, then W, then Q. hining the Emer kev 
after each. The 3B inthe CMP AL,3B line isthe | 
| extended scan code for Fl; to use F2 asthe 
trigger, replace the 3B with 3C, etc. 





















Phone (408) 988-0230 








S 100 XXXX "Strike a key" 


(but replace the XXXX with the length re- 
ported when you twped RCX). The last four 
digits of the new number DEBUG reports 
are the address of the ‘‘Strike . . ."’ ines- 
sage—for DOS 3.1 the address would be 
491E. You can use the DEBUG E com- 
mand to replace it with something the 
same length, such as ‘‘Hit any kev to con- 


| tinne’’ or you cait blank it out if you want 


by entering 23 spaces between a pair of 
quotation marks. If the new niessage is 
shorter than the old, pad out the difference 
with spaces. 


Faster Arrays 
In several BASIC programs I'd been de- 
veloping, it was necessary to load and save 


| large arrays of numbers, which were 


stored as sequential files. Even with my 


| AT’s RAM drive and fast processing 


speed, it took forever to do this. 





PROFESSIONAL 


PROJECT MANAGEMENT SYSTEMS 


o KN Pee 


0) 


PMS-II° by NORTH AMERICA MICA, INC. 


¢ Powerful, yet easy to use 

¢ Unlimited multi-level networking 

Interfaces to everything 

e¢ Comprehensive reporting system 

© Complete time-scaled presentation 
graphics available 

¢ Full cost control — Planned & Actual 

© Comparative scheduling 

¢ Multiple-project resource and 
materials control add-ons 

° Satisfles government specifications 

¢ Time saving features — Spend more time 
managing, less time computing. 


PMS-II — $1295, Demo — $50 


Formatted for PC-DOS, MS-00S, CP/M-86 
Call for newsletter and free literature. 


NORTH AMERICA MICA, INC. 


§230 Carroll Canyon Rd., Suite 110, San Diego, CA 92121 


(619) 458-1327 
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I knew BASIC could handle binary 
files far faster than ordinary ASCII files 
and decided to find a way to save the array 
information in binary format. The process 
is actually fairly simple. 

First, you have to know the size of the 
array. This is determined by computing the 
product of each of the array’s dimensions 
plus 1. For example, if an array is defined 
by DIM ARRAY(250,20), the actual size 
of the array is calculated by 
SIZE=(250+ 1)*(20+ 1)=5271. 

Next, we must determine the length of 
memory used to store the array. The PC 
uses 2 bytes to store each element of an in- 
teger array, 4 bytes for each element of a 
single-precision (!) array, and 8 bytes for 
each element of a double-precision (#) ar- 
ray. Therefore, the amount of memory 
used is calculated by computing 
LENGTH=BYTES*SIZE where BYTES 
is 2, 4, or 8, depending on the array type, 
and SIZE is the figure computed earlier. 


Finally , we must know the array’s start- 
ing address—where it is located in memo- 
ry. This is found by using the VARPTR 
function, with a statement ADDRESS= 
VARPTR(ARRAY(0,0)). It is very im- 
portant to set all the program variables be- 
fore calculating the ADDRESS with 
VARPTR, since BASIC will move the lo- 
cation of an array whenever it encounters a 
new nondimensioned variable. 

After running the BSAVER.BAS pro- 
gram, your array will be stored as a binary 
file. To reload the array from the binary 
file, run the accompanying BLOADER 
.BAS program. This will work on any pre- 
cision numbers and arrays with any legal 
number of dimensions. 

Steven E. Bair 
San Antonio, Texas 


This technique does indeed save an enor- 
mous amount of time—and disk space. We 
ran a 5,000-element integer test on a PC 


AT running at 8 MHz. The FILMAKER 
.BAS program in Figure 4 used a250 X 20 
loop to create a 5,000-element sequential 
file (called SEQFILE) consisting of the se- 
quential integers from I to 5,000. It took 
15 seconds to create the 38K sequential 
file. 

The BSAVER.BAS program in Figure 5 
loaded the SEQFILE sequential file in 13 
seconds and wrote it back to disk as a 1OK 
binary file called YOURFILE.EXT in just 
I second. The BLOADER BAS program in 
Figure 6 reloaded the 5,000-element array 
from the YOURFILE. EXT file in ] second. 
To test this yourself, after running the third 
program, type PRINT ARRAY{(I,1) and 
PRINT ARRAY(250,20). You should see I 
and 5000 respectively. This happens so 
fast that you might want to verify that the 
array was not lurking in memory the whole 
time; you can do this by entering CLEAR 
or going in and out of DOS between pro- 
gram steps. 


The Right Tax Software Decision 
The Tax Surgeon II - only $89% 


The “Tax Surgeon II” from TAXbyte, Inc., the people who 
. goes to work on 


provide tax software to tax professionals, 
your retum the moment you input data. 


The Tax Surgeon II Features: 


© Full screen display of a lascimile form 





_— Send add'l. information 
__ $89.95 TAX SURGEON It - 


DEALER INQUIRIES INVITED 
For Faster Service, call 309-764-7245 


— $995.00 TAX COMMISSIONER 
- NOT COPY PROTECTED 
Professional version for rapid 


COPY PROTECTED ‘ a 
Each of the 5 relurns can be computation and printing of 
arciiier and undaiedine thousands of reluris. Laser 


© Automatic calculations and carry lorward computations of 
preprogrammed math and tax tables 

© On screen “help” messages to guide you through tax maze 

© Prepares and prints up to 5 returns 

® Prints on standard government 1040 page | and 2 lorms - 
all other lorms computer generated (IRS approved) 


Requires IBM-PC, XT, AT, or PCjr (DOS 2.XX or 3.XX) 
or 100% compatible computer. 


| © Simple fill-inthe blanks entry 


Prepares and Prints: 
1040 SCH ES *F2106 F4136 F6251 
SCH A SCH F F2119 F4255 F6252 
SCH B SCH G F2210 *F4562 W2 List 
*SCHC SCH R F244) F4797 
SCH D *SCH SE F3468 F4835 
*SCH E SCH W F3903 F5695 


*Will prepare multiple schedules. 





printing available. 
—. *Add $10.00 for UPS One 
Day Servive 


many times as necessary. 


Name 


Business 





Address 


Phone No 
WSS a 


City State “Ap 


Card No Expires 





Signal jure 


Tax Software Since (98 t 


ES “The right tax software decision” 
Mm TAXbyte, inc. 
42S, t80t 6th Avenue Moline. IL 61265 


(309) 764-7245 
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DATA INDEPENDENCE 
MUCH SMALL 


The Age of Data Independence * dawned 
about two years ago when IOMEGA 

' introduced a revolutionary mass storage 
i. device called The Bernoulli Box® Featuring 

a unique technology that uses rugged, 

removable 10-megabyte cartridges, it freed companies to work 
more productively and economically—and was soon recognized 
as the decade's biggest step forward in business data storage. 
Today, IOMEGA has taken another giant step. With the 
addition of the compact 20-megabyte-per-cartridge Bernoulli 
Boxes, in single- and-dual-drive versions, the Data Independ- 
ence family gets simultaneously bigger and smaller. The new 
Bernoulli Boxes double on-line capacity to up to 40 megabytes 
and cut the space required to carry and store data cartridges. 
They also boast a footprint that is literally half that of the pre- 
vious version, freeing just thatmuch more valuable desk space. 
But what makes the new Bernoulli Box so exciting are the 
same features that made it the new standard in data 
management to begin with. 












EXPANDABILITY. 

Free yourself from the limitations of system 
capacity. If you need more, you expand by 
buying stim, inexpensive cartridges, not bulky 

















and costly hardware. 
TRANSPORTABILITY. 
The Bernoulli Box cartridges are completel 
interchangeable. You're re to take the ij RELIABILITY. 





Incredible resistance to shock and vibration 
combined with a rugged cartridge format frees 
you from concerns about equipment failure, 


head crash, or data loss. 


BERN 


cartridge from one and use it in another with 
complete confidence. Take it across the hall or mail it across the 
continent. 


MORE GIANT STEPS 
ER FOOTPRINTS. 


SECURITY. 

Free your sensitive files, such as payroll and 
personnel, from unauthorized scrutiny and 
free yourself from unnecessary anxiety. Put 
them on a Bernoulli Box cartridge, and put the cartridge rene 
you now it will be safe. 














Check out the latest Bernoulli Box family members today. More 
giant steps towards the complete data independence of 
businesses using the IBM PC, XT, AT, most compatibles, and the 
Macintosh? ~ Giant steps with very small footprints. 

For the dealer nearest you, call 1-800-556-1234, ext. 215. In 
California, call 1-800-441-2345, ext. 215. 








PERFORMANCE. 

The amazing speed of The Bernoulli Box— 
with access times and transfer rates that rival 
and often surpass the best hard disk drives— 
translates into the best freedom of all: the freedom of time. And 
now The Bernoulli Box offers users the option of booting from 
The Bernoulli Box cartridge with any of the IBM PC or 
compatible computers. 





*The Bernoulli Box for Macintosh is available in a 5-megabyte single-drive version and a 
20- megabyte dual-drive version for AppleTalk.” 


The Bernoulli Box us a registered trademark of IOMEGA Corporation Data Independence us a trademark of 1OMEGA 
Corporation. Macintosh 33 a trademark licensed to Apple Computer, Inc AppleTalk is a trademark of Apple Computer, Inc. 
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“’ FILMMAKER. BAS 

DEFINT A-Z:TIMES="0" 

OPEN “seqfile” FOR OUTPUT AS #1 
FOR A=@ TO 249 

FOR B=1 TO 28 

PRINT #1,A*20+B 

NEXT: NEXT: CLOSE 

PRINT “Seq file time “;TIMES 


Figure 4; BASIC program to create 5 ,000- 
eleinent itite ger sequeutial file as the product of 
two FOR. . . NEXT loops. This took 15 
secands ona supercharged PC AT riutinug a8 
MHz and produced a 38K ASCII file. which 
became the input for the BSAVER.BAS 
program in Figure 5. 


" BSAVER.BAS -- by Steven Bair 
DEFINT A-Z:TIMES="0* 
D1=258:D2=20 :ADDRESS=0 
PILES="yourfile.ext® 

DIM ARRAY(D1,D2) 

OPEN “I*,@1,"*SEQFILE” 

POR N=1 TO Dl 

FOR J=l TO D2 

INPUT #1,ARRAY(N,J) 

NEXT: NEXT 

PRINT "LOADing time “;TIMES 
TIMES="6* 

SIZE=(D1+1) *(D2+1) 
LENGTH=2*SIZE 
ADDRESS=VARPTR (ARRAY (0,8) ) 
BSAVE PILE$, ADDRESS , LENGTH 
PRINT “BSAVEing time ";TIMES 


Figure 5: BASIC program ta load 5 ,000- 
element integer sequential file and save it as.u 
binary 250 X 20 array. On a supercharged PC 
AT running at 8 MHz, it took 13 seconds to load 
the sequential file, and just 1 second to save it 
as a 10K binary file. 








100 ' BLOADER.BAS -~ by Steven Bair 

110 DEFINT A-2:TIMES="6" 
D1=258:D2=20 sADDRESS=0 
FILES="yourfile.ext" 


DIM ARRAY (D1,D2) 
ADDRESS=VARPTR (ARRAY (0,0) ) 
BLOAD FILE$, ADDRESS 

PRINT "BLOADer time “; TIMES 





Figure 6: BASIC pragram to load binary 250 
x 20 array. Ona supercharged PC AT running 
at 8 MHz. it took just I second to load the 
array, compared to 13 secands to load the same 
data as a sequential file. 





Share Your Discoveries 

Tell the world about your latest discovery 
through User-to-User, and we'll pay you 
$50, plus an extra $25 if vou submit itona 
disk. If you send a disk, please include a 
printout to ensure against damage in tran- 
sit. Mail your contributions to User-to- 
User, PC Magazine, One Park Avenuc, 
New York, NY 10016. | 
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PC TOOLS 


Put all the popular features of the NORTON UTILITIES* together with a 
powerful DOS interface. Then make them resident like SIDEKICK** and 
what do you have? PC TOOLS—the only product that lets you execute 
virtually any DOS command from within any other running program! Here's 
how you might use it: 


¢ UNDELETE an accidentally erased file while using your word 
processor! 

© FORMAT a data disk without leaving your spreadsheet! 

¢ COPY files from one subdirectory to another within your communi- 
cations program! 

© LOOK at another file (and even edit it) from your graphics package! 

¢ SEARCH for any file name or text within a file without leaving your 
data base manager! 

© PRINT a file (as text or hex and ASCII) at any time! 


PC TOOLS works on most IBM compalibles, requires 192K, 256K to use lhe memory resident 
feature. 












PC TOOLS is unprolecied, of course, 1o work greal from your hard disk! 


ENTRAL POINT 503/244-5782 Ss 39 9 5 


Software, Inc. M-F, 8-5:30, W. Coast Time 
Ae Sh Capri Hey, POL COMI. COU WEERCOME, c 
Portland, OR 97219 EE DD Prepayment Required) PrN verte 


*Norton Utilities ts a registered trademark of Peter Norton 
**Sidekick is a registered trademark of Borland International 
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WHO NEEDS A Z4Z/Y LASER PRINTER? 


Not you. They're too expensive to have just sitting around. 
Expensive means hard to cost-justify. Or does 
it? It doesn’t if you have more than one 
computer you can hook up to 
one of these swifties. 


MAKE IT WORK WITH PrintDirector 


What's PrintDirector? 
It’s a family of buffered, in- 
telligent printer management 
products. It lets you hook up minis, 
PCs, modems, multiple printers, paral- 
lel and serial . . . you name it. Any mix of 
model and make. The buffer (60KB to 500KB) 
provides concurrent input and output. It handles 
different baud rates and protocols. No cable or switch 
flipping. Ne modifications to handware er software. For more 
information on PrintDirector, the ultimate printer manager, call 
or write: 


a 7 
—PrintDirector 
Digital Products Inc. © The Simple Network Solution Company 
600 Pleasant Street, Watertown MA 02172 
(617) 924-1680 (Outside Mass., call 1-800-243-2333) 
Prices start at $645. 
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222F 100% IBM PC AT compatible com- 
"pe 2 Puter 6MHZ or 8MHZ (opt), 640KB 
£23 memory, 81/O expansion slots, 80287 
option, Floppy and Hard disk controller, 1.2MB 
disk drive, 20MB Hard disk, KB, all for $1999” 
Limited offer. (Suggested retail *3995°) 


AMERICAN MICRO TECHNOLOGY 


(714) 972-2945 
TWX 5106003265 


IBM PC, XT, AT & COMPATIBLES 
at wholesale prices 


an IBM PC XT Compatibie Com- 
LIS puter 640K on Mother Board, 
- Keyboard, Eight Slots, Floppy 
Controller, P/P, S/P, Clock, Game Port, two 


Drives only $799, 
* (Suggested Retail Price $1399.) 


XT=-Pu 


640K Ram 
128K Ram each 3.50 
256K Ram 5 oe wae ws ee BaChe250 
Toshiba Drive 360KB ML eke tas Ge a, OO 
1.2 MB Disk Drive for AT . . . » » 129.00 
20MB Hard Drive w/Controller and Cables ; - 449.00 
10MB Tape Back Up Drive for XT f 299.00 
10MB Tape B/U Drive for AT . « » « 37500 
135 watt Power Supply. . . . . . . . - 79.00 
195 watt Power Supply. . » » « « 125.00 
FDC with P/P, S/P, Clock & Game Port » » « « 98000 
AT Mother B oard : fore 799.00 
XT Mother Board . . os we «ss 125100 
Ftoppy/HD Controller for AT. 219.00 


each .45 


AMT Fog Tory 


(714) 972-2945 yy 
TWX 5106003265 
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UNBELIEVABLE PRICE! 


WHOLESALE PRICE TO THE PUBLIC! 
100% IBM XT® COMPATIBLE 


* 1 YEAR WARRANTY ON ALL SYSTEMS * 





Ammee 
ere 


PS s 











COMPLETE MONOCHROME SYSTEM, $965 
2 DAIVES DS/DD, 256 K, MONOCHROME 
MONITOR, MONOGRAPHIC CARD (HERCULES COMPATIBLE) 


FOR OTHER CONFIGURATIONS CALL FOR 
BEST PRICES YOU WON'T BELIEVE! 


SPECIAL OF THE MONTH! 
10 MB HARDISK (SEAGATE W/CONTROLLER) $495 
20 MB HARDISK (SEAGATE W/CONTROLLER) $595 
MULTIFUNCTION CARD $119 
CIRCLE 525 OW READER SERVICE CAKD 
ATLANTIC COMPUTER SYSTEM (213)720-1461 
2260 S. ATLANTIC BLVD., #F MONTEREY PARK, CA 91754 


The REAL-TIME CLOCK-CALENDAR for IBM PCs and COMPATIBLES 


ag anncrocorpute’s add-ons, 
ee caxmpariite wil Ol 088 ere The space saving design 
aClock 15 & dClock of dClock allows a full complement 





is a user-installable, real- 
time clock-calendar for IBM® Per- 
sonal Compulers and selected com- 
patibles. dGlock automatically enters. 
the date and time into the user's com- 
puter system each time the computer 
boots. Through use of an internal 
battery, dQlock maintains precise 
time and date funcitton when the 
system is shut down. 
éClock fits directly omio the sys- 
term's motherboard in the 8088 
socket. It does nol occupy an expan- 
ston slot, nor does it take space from 
multi-function cards or memory 


of expansion cards lo be used wilhoul 
compromising dependable time-date 
system functions. 

dClock 1s easily installed and pro- 
vides PC users wilh a conventent way 
to have automatic date and ume 
functions without paying for expen 
sive of unnecessary expansion cards, 
dClock comes wih installation soft- 
ware, @ Limited Warranty and com. 
plete documentation (including how 
to upgrade your XT or COMPAQ* 
Portable to 640K easily and without 
using any expansion slows). 


Available from MICROSYNC for just $59.95 


[Piven odd Si for shepoama and tenting j 


MICROSYNC ts a computer peripherals product’ manufacturer specializing in 
mc rocomputer bourd-level accessories and enhancements 


Computer Products Depariment * P.O Box 116302 ® Carrothon, Teray 75011 ¢ 214-492-5265 
Minh and MIC REISE Me Reprod Tedemaibs f MEC RORY I 
4 wo Regntered Tredemarl of Interasvonal Diane 

Coupagne Repruceed Teedemarh of COMPAQ Compact Corp 
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EDITED BY CHARLES PETZOLD 


PC Tutor answers queries on 
everything from operating systems to 
applications to hardware. 


Security Concerns 
At my place of work we use an 1BM XT to 
maintain a database containing confiden- 
tial information. We’ve had several expe- 
riences with unauthorized people using the 
system, so I’ve been trying to install some 
kind of password security program. I’ve 
solved most of the problems but find my- 
self stuck on two: (1) How can | prevent 
someone from Ctrl-Breaking out of an 
| AUTOEXEC.BAT file at the power-up? 
Do I need a device driver for this? (2) How 
can I prevent someone from booting up the 
system with his own floppy and then gain- 


ing access to the hard disk? | tried switch- | 


ing the cable on the diskette drive to dis- 
able drive A:, but this results in an error at 
boot time. 
Dave Marshall 
Alberta, Canada 


One of the consequences of the PC's open 
architecture is that password security is 
very difficult to implement. You should 
probably consider other olternatives for 
protecting your data. While | don't have a 
completely tamper-proof ond hossle-free 
Solution for vour problem, it will be useful 
to discuss a few ideas, including some very 
low-tech ones and o few that ore somewhot 
expensive. 

Many corporate PC users live by a sim- 
ple rule: If the file contains confidential in- 
formation, it must be stored on o diskette 
and kept in a locked desk. (Typically some 
paranoia accompanies this rule, such as 
requiring users to turn off the PCs after us- 
ing o confidentiol file so nobody could DE- 
BUG the data out of memory. Outside the 
CIA, that seems a bit extreme.) 

If your database is much too big and 


complex for diskettes, another solution is | 
lomega's Bernoulli Box. The standard | 


configuration comes with two 10-mega- 
byte drives with removable cartridges. 


Bernoulli Box disk access is faster than XT | 
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hard disk access, and the cartridges are 
more reliable, since they cannot crash. 
Cartridges are removable, very easy to 
back up, and they con be kept in a safe 
place when not in use. People who use the 
Bernoulli Box (including me) really love 
them. The list price is about $3,500. 

If you have multiple users of this sys- 
tem, however, people may find it inconve- 
nient to fetch o diskette or Bernoulli Box 
cartridge whenever they need to use the 
database. You could, therefore, replace 
the XT hard disk with another that is not 
quite so IBM compatible. Such third-party 
hard disks generally require a driver pro- 
gram in a CONFIG.SYS file during boot 
time. Thus, authorized users could be giv- 
en a copy of the properly configured boot 
diskette. If the machine is turned off ofter 
each use, the hard disk could not be ac- 
cessed without the right driver program. 
(The Bernoulli Box without the boot option 
also needs a driver file, but if you left the 
cartridge itself in the mochine, someone 
could wolk oway with it.) 

Another possibility is to use an encryp- 
tion ond decryption program. After using a 
confidential file, you'd run the encryption 
program with a password, which scrom- 
bles up the file. When you wanted to use it 
again, you'd run the decryption progrom 
with the same password to unscramble it. 
Low-cost encryption programs are reodily 
ovoiloble. One such progrom is provided 
with Borlond's SuperKey, for instonce, 
and a free one is presented in Steve 
Holzner's Progromming column in PC 
Magazine, Volume 4 Number 18. 

Such encryption schemes are very diffi- 
cult to break without knowing the pass- 
word, even if you should goin access to the 
decryption program. Moreover, if some- 
one maliciously tries to scromble up the 
encrypted program, it should be obvious 
when it's decrypted. To protect ogainst 
such contingencies, you should be keeping 





257 








a % * 


x * 


MAIL ORDER PC Add-Ons 


Cail Toll Free 


800-628-2828 Ext. 526 
(for Orders Only) 


HARD DISK 


10MB MicroScience 
With Controller......... 
20MB MicroScience 
With Controller......8558 
20MB Seagate 
With Controller......$515 
20MB Tandon 
With Controller......$520 
External 10/20MB...S605/$710 
33MB Drive 
With Controller.....$1029 
BACK-UP SUB SYSTEMS 


10MB Tape Back-up 


5473 


20MB Cassette Back-up 
With Controller......S620 
GOMB Streaming Tape 


Back-Up............. $739 
Hayes® Compatible Modems 
300/ 1200 baud 
Internal............54179 
Half-size 300/ 1200 baud 
Interndal.............. $1B9 
Floppy Drive 


360K for PC, XT......$B5 
360K for AT.......... $100 


Multifunction Card 
With OK RAM.......5119 
With 3B4K RAM........5163 
Serial Port, Parallel Port. 
Game Port, Clock /Calendar 


Everex Graphics Edge...$275 
Everex The Edge.........0- $265 


Compare our Low Price!!! 





You get 30 days money-back 
guarantee and full manufacturer’s 
warranty on any of our products. 


Call us Right Now... 


ELTECH 
RESEARCH (USA), Inc. 


. 0 


aneyvucnA a0 
(for Technical Infomation) 


x * * x 
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[PLOSION 


If your job requires locating product 
reviews, financial data, company reports and 
other important information about the com- 
puter industry coming from hundreds of 
periodicals ...you can now relax. 

We've abstracted thousands of articles, 
organized them, indexed them and put them 
in one reference guide that will lead you to 
the right information fast. 

We're Data Sources COMPUTER INDUSTRY 
DIGEST... the first and only definitive source of 
virtually every hardware and software product 
review printed in the English language. 
Abstracted, and indexed by manufacturer's 
name. Plus abstracts of articles reporting on 
the financial transactions of companies in the 
computer industry, including acquisitions, 
Mergers, divestitures, earnings and 
financing. 

It’s published by Data Sources, the most 
comprehensive directory of computer 
products and companies. 

It can save you hours of time, leg-work and 
frustration. 

And best of all, it comes to you twice a year 
for the annual subscription price of only 
$150-a savings of nearly $50.00 off the reg- 
ular price. 

Data Sources COMPUTER INDUSTRY 
DIGEST. To subscribe, write to us today. And 
save yourself hours of time and trouble 
tomorrow. : Tos? 


p Loup PUTER iWin 
———— — v/ a DUsTEY 
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diskette backups anyway. 

Steve Halzner’s pragrams prampt far 
the passward (sa they could be put in a 
batch file}, but they wark anly an files less 
than 62K. Mareover, if yau wark with sev- 
eral files, it might be tediaus ta enter a 
password far each ane. 

Preventing someane from using your 
PC entirely is a little mare difficult. One 
Salutian is a lock switch on the machine, 
samething like the keyboard lock an the 
PC AT. (Has anyone tried to hot-wire an 
AT lock yet?) I've seen same ads far locks 
that attach to the on/aff switch on the PC 
and PC-XT. Granted, a lock is a nuisance, 
but it’s not too bad if you give a capy of the 
key ta all authorized users. (In New York 
City, affice buildings often keep their bath- 
rooms locked, and all employees have a 
capy of the key. New Yarkers would just 
add the PC key ta the rest they must carry 
and take it in stride.) Cast: abaut $35. 

Honesty campels me to nate, however, 
thar peaple who are adept at breaking 
camputer security systems are aften quite 
campetent locksmiths as well. 

As you've faund aut, putting a pass- 
ward program in an AUTOEXEC.BAT 
program an the PC-XT does not work at 
all, since the user can break aut af the 
batch file befare the program is even exe- 
cuted. Yau can, as yau suggest, put the 
passward pragram in a dummy device 
driver. Device drivers are loaded early in 
the boot process, and it wauld not be possi- 
ble ta break aut af it. 

You've still got a prablem here, hawev- 
er, because anyane can came alang with a 


bootable diskette and boot the machine | 


fram drive A:. 1 da nat recommend at- 
tempting ta disable drive A: to prevent 
this. 

You can, haweyer, install a password 
program that cannot be circumvented by a 
drive A: boot. This pragram has to be exe- 
cuted before the PC even attempts ta boot. 
Here's haw it warks: 

As yau may know, when the PC is first 
turned an, it executes a ‘‘power-an self 
test’’ (POST) pragram coded in the PC's 
ROM BIOS. This pragram initializes the 
system, checks memory, and ultimately 
boots the aperating system from a diskette 
or hard disk. Before the boot, however, the 
POST pragram checks memary locatians 
between addresses C8000h and F4000h 
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| for the presence af additianal read-only 
memory (ROM) programs. Generally, 
these pragrams are used ta perform some 
extra system initializatian befare the PC is 
booted. In fact, the extra BIOS far the XT 
hard disk is ataddress C8000h. You wauld 
have to program a small passward routine 
somewhere in that memory space where it 
wouldn't canflict with anything else. 
Moreaver, the pragram must stay in mem- 
ary when the PC is turned aff. 


Getting a password 
encoded in ROM is a bit 
extreme. An easier 
approach is to code it 
into RAM on aCMOS 
RAM memory board with 
battery backup. 


Getting the passward pragram encoded 
in ROM is a bit extreme. An easier ap- 
proach is ta code it inta random access 
memary on a CMOS RAM memory board 
with battery backup. (Tecmar, far in- 
stance, sells a 32K CMOS RAM board 
thraugh its Scientific Salutians subsidiary 
Jar about $450.) CMOS RAM uses very lit- 
tle power—almost none at all while inac- 
tive—so a rechargeable battery backup 
shauld last far many manths. 

The board’ s memary address wauld be 
set up ta begin at DOOOOh, D8000h, 
E0000h, ar E8000h. The pragram must 
use a special farmat, which is explained in 
the ROM BIOS sectian af the PC ar XT 
Technical Reference manuals, under the 
heading ‘‘Adapter Cards with System-Ac- 
cessible ROM Modules.” The code must 
start off with a 55h and AAh, to tell the 
BIOS that it is executable. The third byte is 
the number af 512-byte blocks in the pro- 
gram—prabably I for a simple password 
rautine. The pragram itself begins at the 
fourth byte, and it must return ta the BIOS 
with a far return. Yau shauld write the pra- 
gram in assembly language, and yau may 
nat use any DOS calls (Interrupts 20h and 
up) because DOS will not be loaded when 
the pragram runs. Yau may, however, use 
all the BIOS resaurces for the keyboard 
and display. 








The ROM BIOS does a check-sum of 





DO YOU KNOW 
THE 10,000 
PRODUCTS 
AVAILABLE 
FOR YOUR 
IBM PC? 


Whether you’re adding-on 
a new printer, or in the 
market for new software, 
PC BUYERS GUIDE is your 
sourcebook to virtually 
every product available for 
{BM PCs and compatibles. 
Updated and published 
every 90 days, PC BUYERS 
GUIDE lists over 10,000 
products to help you pur- 
chase the equipment that 
meets your needs. 
Order your copy of 
PC BUYERS GUIDE today! 
6t-) oo 
PC BUYERS GUIDE 
Zitt-Davis Publishing Co. 


One Park Avenue — 4th Floor 
New York, NY 10016; K. Armstrong 


| 
| 

Please send__ copies of the | 

latest edition of PC BUYERS GUIDE. 

Enclosed is my check or money order | 

tor $9.45* ($7.95* plus $1.50 for post- | 

age and handiing) tor each copy. 

(Price outside U.S. $11.00.) |! 
| 
| 
| 
| 
| 


Mr. /Mrs. /Ms. 
‘(Gieene print 
Address 
AN32 


City. 


State /Zi 
Residents ot GA, CO. CT. DC. FL. IL, MA, MI. MD, 
NJ.NY State, and VT add applicable sales tax J 






The print program 
HP uses to show off 
the LaserJet. 


Works with Wordstar” and NOW with any ASCII file. 


Now use oll the powerful features of LoserJet ond WordStor together. Poloris 
PrintMerge™ supports every function of WordStor, with the same dot ond control 
choracters you're using olready. Used with PrintMerge’s own dot commonds, 
you get prafessionol quolity documents with o few keystrokes. See why Hewlett- 
Pockard™ ond John Dvorak (InfoWorld, April, 1985) recommend PrintMerge. 


® Mix text ond grophics Pont ower 100 Rete with the Polans Symbol Sheet™ 
* Supports oll LoserJet PLUS™ feotures emigrate bee 


» 
© Supports oll font cartridges Até + @ ao @ Jif 
© Print spreadsheets ond tobles with 

proportionol fonts 
* Drow verticol ond horizontol lines $99 copy-protected (IBM only} 

ond boxes $124 non copy- protected (IBM ond HP) 
® Print text with forms $6 shipping ond hondling, plus tox in CA 


* Micro-spacing right-hond justificotion Order now without risk. Money-bock 
with ony combinotion of fonts guorontee. 
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the bytes of the program aud gives you a 
terse “ROM” message if they dowt add 
up to zero ignoriug overflow above 256. 
So, you're goitig to have to add up all the 
bytes in your program, take the negative, 
aud put that byte somewhere itt the file. 
Figure | shows an assembly language 
program that could get you started. (1 must 
emphasize that t have not tested this pro- 
gram with a CMOS memory board, but it 
follows all the rules aud should work.) The 
use of the word password for a password is 
obviously a very poor choice aud is used 
here only for illustration. Note that there is 
uo prompt for the password. Nor are the 
characters echoed to the display. To some- 
oue who doest't kuow that you've installed 
this, it will appear as if the machiue is bro- 
ken and will not boot. Note also the nasty 
CLI and HLT code if a wrong letter is 
typed. This will disable interrupts and halt 
the microprocessor, so eveu a ‘‘three- 
key” restart wou't work. Auy tamperer 
would have to turn the machine off and 
bock ou to try again, You could omit the 
CLI to allow use of Cirl-Alt-Del if a mis- 
match occurs. 
You can get more elaborate and allow 


ia Runs on 1BM-PC 100% compatibles with 196K 
= Mi RAM under PC-DOS, or the HP 150 with 
384K RAM. 
SOFTWARE 
310 Via Vera Cruz, Suite 205, San Marcos, CA 92069 
(619) 471-0922 


Ropstered irademorts. Loverset ond Laser set PLUS, Mewtel Pachord Cor IGM AC, intemchonal Ques Machine, Werdlsar and Modaerge AkroPro 
iragrnahenal Mulieion, MicraSeM Corp Lena 12 3. Loivs Development Carp Potors Preanterge and Pola Symbel Shee! Potem Software 


Custom LaserJet’ labels. 
Effortlessly. 


Envelopes, too. 


Use Poloris Softwore’s Lobelmoker™ with ony word processing program or text 
editor to create lobels or envelopes of ony size, with ony combinotion of fonts. 
Labelmoker con toke lobel text from ony pragram, or merge dota fram ony 


+ PASSWORD.ASM for CMOS RAM 


















CSEG Segment 
Assume CS:CSEG 
Marker db 55h, OAAh, 1 






Entry Proc Far 
Mov BX,Offset Pword ~ 1 
Mov CX,8 








dotobose. You con even enter lobel 

text interactively fram the keyboard. It’s Ms. Jan Lea ne Looper: ow AH, AH 
olso great for fost, high- quolity lobels ; fie ae oe 

ond envelopes with: one Califone 9 Le ge | Cmp AL, CS: [BX] 
* Bor code Jnz NoGood 

® Seriol numbers (incremented Order your Lobelmoker for only $99 Loop Looper 





or decremented with ony (copy-protected, 1BM only) or $124 
quontity of each serial number) {non copy-protected, 1BM ond HP), plus 
® Lines ond boxes $6 shipping ond hondling. Money- 
® Graphic symbols bock guorontee. Coll now. 
* UPS COD lobels 


cli 
EndP 
Pword db ‘password’ 

Check db ? 

db (512-(S-Marker)) dup (8) 


CSEG 
End 


Runs on IBM-PC 100% compotibles with 196K 
RAM under PC-DOS, or the HP 150 with 
384K RAM. 








Ends 





SOFTWARE 
310 Vio Vera Cruz, Suite 205, San Marcos, CA 92069 
(619) 471-0922 


Regninred trademarts Lovetset Hewtert Packord Corp Labelmaker Polern Software 
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Figure 1. A seanple password program that 
could reside ina CMOS RAM to prevent the PC 
from bootiag ualess the correct 8-letter string 

was tvped. 
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three retries and asterisk echoes and stuff 
like that. For testing the guts of the pro- 
gram, von may want to set it up first as a 
regular .COM file and alter it for the ROM 
format after it's working. 

Once von've MASMed, LINKed, and 
EXE2BINed the ROM format program, 
you must add up all the bytes in it and find 
the two's complement (the byte that added 
to the rest will make zero, ignoring over- 
flow above 256). You could write a BASIC 
program to help out with this calculation. 
Put the byte in after the CHECK label and 
reassemble. 

When vou're ready, load the final file 
into DEBUG and move it to the CMOS 
RAM board with the commaad line 


M 100 L 266 DOOD:0 


Reboot to test it out. If it doesn't seem to 
work, you'll have to disable the memory 
board via a DIP switch and try to figure 
out what the problem is. Debugging pre- 
boot ROM roatiues usually requires spe- 
cialized tools and is not easy on a regular 
PC or XT. 

To me, this project sounds like a fun 
challenge. If it sounds to vou like the ulti- 
mate headache, however, there is at least 
one commercially available board (from 
International Electronic Technology 
Corp.) that does virtually the same thing 
for $200. You create an 8-digit numeric 
password by setting DIP switches ou the 
board. This board and a few other goodies 
are listed in the ‘Security’: section of the 
PC Buyers Guide. 

Even though the bourd method seems 
pretty good, it is certainly not completely 
tamperproof. Anyone encountering a PC 
reluctant to boot could simply open up the 
PC case, remove the offeading board, and 
restart the machine. You may want to bolt 
the case down with fancy screws that re- 
quire a special screwdriver. 

And finally, don’t forget to protect 
yourself against the ultimate security prob- 
lem—the one where vou come to work in 
the morning and the PC is not there at all. 


The PC Tutor solves practical problems 
and explains points of general interest. To 
see your question answered here, drop a 
line to PC Tutor. PC Magazine, One Park 
Avenue, New York, NY 10016. Sorry, in- 


dividual replies are not possible. | 
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holds your issues on 
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BY GLENN HART 


Two characteristics set this 
high-quality TTL monochrome 
monitor apart from such com- 
peting displays as the Princeton 
Graphics MAX-12, the Amdck 
310, and IBM's own. First, the 
phosphor is not the common 
green or cven the increasingly 
popular amber, but black and 
white. Though this seems like a 
throwback to days of old, it real- 
ly isn't. The **white’’ is more an 
eggshell off-white shade that is 
much less glary than the old 
black-and-white monitors. A 
front-panel switch inverts the 
display from white on black to 
black on white. The inverted 
mode looks like normal typing 
on paper, a screen style much 
admired by some word process- 
ing users. RolandCorp also 
pitehes the MB-142 to users 
with monochrome graphics 
cards like the Hereules or com- 
patibles, claiming that images 
from AutoCAD and the like are 
easicr to view and manipulate in 
the black-on-white mode. 

The second distinction is 
that the MB-142 has a 14-inch 
screen rather than the 12-inch 
screens usually used. The letters 
are noticeably larger and casicr 
to read, and graphics images are 
proportionally bigger as well. 
The monitor is enclosed in a 
stylish housing quite a bit larger | 
than an 1BM monochrome mon- | 
itor, but there is plenty of room 
ona PC or AT to hold this dis- 
play. 

RolandCorp claims that the 
off-white phosphor is more rest- 
ful than cither green or amber. 
In the absence of quantified 
tests, I'll just say that the MB- 
142 is definitely casy on the 
eyes. The larger text and graph- 
ics is immediately noticeable 
and is a clear advantage. The 




























Restful Bliss for the Eyes: 
The Roland MB-142 Monitor 


phosphor has low persistence. 
which is desirable. Strangely. 
any observable persistence ap- 
pears to be multicolored, a char- 
acteristic attributable to human 
vision rather than to any flaw in 
the monitor itself. 

One major problem is the 
size and horizontal positioning 
of the image. While there are 
vertical and horizontal position 
adjustments on the rear on the 
monitor. the correct settings are 
hot consistent. For example, 
when the screen image is sct 
correctly for AutoCAD, it’s too 
far to the left for Microsoft 
Word. Using a varicty of pro- 
grams required constant fid- 
dling with the horizontal posi- 
tion control. RolandCorp says 
that the problem occurs only 
with Hercules monochrome 





{Reviews tn Brief 





graphics boards or compatibles 
(like my Everex Graphics Edge 
card). A special patching pro- 
gram that RolandCorp claims 
will fix the problem did help a 
bit but did not solve the difficul- 
ty completely. Users without 
Hereules cards won't even 
know there’s a problem, and 


even Hereules owners may not | 


have any difficulty with specific 
programs. 

A few other annoyances 
cropped up as well. In the black- 
on-white mode, the distinction 
between high and normal inten- 
sity is impossible to sec, no mat- 
ter how the contrast control is 
set (the distinction is as clear as 
with any other monitor in the 
white-on-black mode). Some 
flicker can be observed in the 
black-on-white-mode. but this 





The Shocking Truth: A CL ’S 
Electrostatic Locator 


BY GLENN HART 


Comedian Steven Wright tells 


audiences he doesn’t pay his 
electricity bills because he's 
never seen clectricity. As with 
most humor, there is just 
enough truth in this apparently 
ridiculous statement to strike a 
familiar, and thus funny, chord. 
PC users presumably accept the 
fact that the electricity supplied 
by a wall socket is real enough. 
However, my experience as a 
consultant has shown that 
there's a related—and danger- 
ous—phenomenon that a sur- 
prising number of computer us- 
ers either won't or simply can't 
accept: static electricity. 

For some reason, the person 
who jumps when touching a 
doorknob after walking across a 
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The ACL 
Electrostatic Locator 


' boards, and other parts of their 
' computers can be caused by this 


§ sides. Called the ACL Electro- 









Roland's MB-142 Monitor 






is primarily a result of the de- 
sign contingencies of IBM- 
compatible monitors and not to- 
tally the fault of this monitor. 

Overall, the MB-142 moni- 
tor is an excellent device. Tomy 
eye. text is optimally sharp. The 
characters look almost fully 
formed. with just cnough blend 
from dot to dot. Construction 
quality is also very good, clear- 
ly better than even the IBM 
monitor. 













(continues) 









rug just doesn't believe that the 
same electrical phenomenon 
can adverscly affect delicate mi- 
crochips. Even highly sophisti- 
cated PC users won't believe 
that the problems they experi- 
ence with their disk drives, key- 









invisible but destructive force. 
Most warnings in computer sup- 
ply catalogs are regarded as 
merely sales hype. and the sale- 
man’s, serviceman’s, or consul- 
tant’s explanations are treated 
as simple excuses for defective 
hardware. The truth is, static 
can damage componcnts at volt- 
ages much lower than those 
needed for a doorknob to give 
you a jolt. A PC uscr who re- 
fuses to take precautions is ask- 
ing for trouble. 

An inexpensive new device 
from ACL Inc. may help both 
































static Locator, Model 300, this 
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ROLAND MB-142 
MONITOR 


{continued from previous page) 


I tended to use the MB-142 | 


in black-on- white mode almost 
exclusively. The MB-142 was 
especially delightful with Auto- 
CAD. Detailed drafting images 
were easier to study—and easier 
on the cyes—with the Roland 
MB-142 than with either my 
IBM green monochrome or 
PGS amber MAX-12 monitors. 
Word processing was also en- 
hanced by the legibility of the 
large characters produced by the 
MB-142. 

The monitor is significantly 
more costly than most of its 
competitors, but I think it's 


ELECTROSTATIC 
LOCATOR 


(conlinued from previous page) 
simple-to-use meter provides 
fast and accurate measurement 
of static charges. Two switches 
control the meter’s operation. 
The first, **LO-OFF-HI,”" se- 
lects the sensitivity range and 
applies power, the second 
checks the internal 9-volt bat- 
tery, enables normal reading, 
and zeros the meter prior to a 
measurement. 





REVIEWS IN BRIEF 


worth the difference in many 
applications. I wish the image 
size problem could be fixed en- 
tirely and something should be 
done about the high-intensity is- 
sue, but the MB-142 has earned 
a place in one of my IBM sys- 
tems. It merits serious consider- 
ation for your word processing 
or CAD system, too. 


Roland MB-142 

| Monochrome Monitor 
RolandCorp U.S. 

| 7200 Dominton Circle 
Los Angeles, CA 90040 

} (213) 685-5141 

| List Price: $375 


Circle 690 on Reader Service Card 


The ACL 300°s actual sensi- 
tivity depends on the distance 
from the sensing head to the test 
object, as one would expect giv- 
en the laws of physics. In LOW 
position, the meter is sensitive 
from 0 to 500 volts when the test 
subject is half an inch away, and 
0 to 3,000 volts for a subject 4 
inches away. In the HIGH posi- 
tion, the sensitivity is ten times 
less, 0 to 5,000 volts and 0 to 
30,000 volts. These controls 
give quite a range of measure- 
ment, but it is difficult to posi- 


Ready-to-Go Label 
Printing: LABLMAKR.PC 


BY JAMES LANGDELL 


Have you ever tried tohave your 
computer print a set of peel-off 
labels. only to wind up spending 
half aday convincing your word 
processor to aim its letters at the 
right spots on those gummy lit- 
tle pieces of paper? LABL- 
MAKR.PC might have saved 
you some of that hassle. 

The program has 26 ready- 
to-go formats for labels that are 
suitable for envelopes, file fold- 
ets, diskettes, videotapes, and 
cassette tapes. It’s ready to ac- 
commodate four common sizes 
of labels: "Vie x 3% inches (16 
different text formats), ’/16 x 2¥% 
inches (6 formats). "/1 x 3% 
imches (owe Toray, aid 1s & 
3% inches (an audio cassette la- 
bel with a precut hole). These 


labels are available in perforat- 
ed rolls that can be fed through 
your computer's printer. 

The program prints charac- 
ters in five different sizes, from 
"/s-inch-high headlines to tiny 
letters that usually are reserved 
for superscripts. Some labels 
use characters of one size 
throughout, while others with 
busier layouts mix several sizes, 
even on the same line, which 
would be hard or impossible to 
produce on a word processor. 
On a 3%-inch-wide label, lincs 
of text can contain up to 14 
headline characters, 25 pica text 
characters. or 50 microclite and 
superscript characters. 

Creating a new label is a 
very straiginiveward process. 
You select one of the 26 formats 
by pressing a letter key. The 








tion the test object exactly the 
correct distance from the meter. 
Therefore. the readings should 
be considered relative instead of 
absolute. 

This isn‘t much of an issuc. 
though. for two reasons. First. 
the readings I took seemed very 
consistent. so perhaps the dis- 
tance isn’t quite as critical as it 
would seem. Second, and more 
important, the average user is 
more concerned about the gen- 
eral magnitude of a problem 
than about making a laboratory 
Measurement of absolute volt- 
age. The meter itself is amply 
large, but the scales are not par- 
ticularly well marked for lab- 
oratory use. 

The ACL 300 worked just 
fine on balloons and wool 
sweatcrs, but less dramatically 
on computers. The effect was 
dampened somewhat because 
the testing cnvironment was 
reasonably humid. whereas the 
dryer winter season would ex- 
aggcrate static problems. Nev- 
ertheless. | did determine that 
my rather elderly carpet-style 
static mat wasn't doing an effec- 
tive job anymore. 

ACL sells a complete line of 
antistatic treatments. including 
liquids that can be sprayed on 
carpets and chairs, towclettes 


screen will display a template 
with each available character 
space indicated in a fair repre- 
sentation of the finished label. 

In the printing mode you can 
create a batch of labels at once 
by giving the beginning and 
ending numbers of a series or by 
asking for multiple copies of a 
label. Text and format informa- 
tion for each label you design is 
stored in an individual file 
(ENOSI.E is a typical file- 
name). This arrangement puts a 
tight ceiling on the number of 
labels you can store on each dis- 
kette: When you hit DOS’s limit 
of 112 files per disk, probably 
only a third of the disk’s raw ca- 
pacity will have been used. You 
can store additional files on any 
number of diskettes or in a hard 
disk’s subdirectory. 

When setting up the pro- 
gram, you may have to get in- 
volved with such esoterica as 
the prinver-ready Nag, por 
numbers, and the interlabel 
line-feed increment. But if the 








soaked with such liquid for use 
on CRT screens and the like, 
and more. The Electrostatic Lo- 
cator reveals the dramatic re- 
duction in static charges when 
these antistatic treatments are 
used. It is a specialized gadget 
that performs its limited func- 
tion beautifully. ACL already 
has an industrial market for the 
Model 300 meter, but it hopes to 
sell the device to microcomput- 
er users who can then determine 
when and where to apply anti- 
static (reatments to their com- 
puting environments. I'm not 
sure many individual users will 
want to spend $300 for the me- 
ter, but corporate buyers, con- 
sultants, and dealers can avoid 
multitudes of problems with it. 
Antistatic devices pay back 
their relatively modest cost 
quickly by ensuring more trou- 
ble-free computing. ® 


The ACL Electrostatic 
Locator, Modei 300 

ACL Inc. 

1960 E. Devon Ave. 

Elk Grove Village, IL 60007 
(312) 981-9212 

List Price: $299.95; case, 
$19.95 
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program has the wrong default 
values for these items for your 
ptinter, the screen and the man- 
ual work together well to help 
you find the right magic num- 
bers and put them in the right 
places. The manual also in- 
cludes several useful tips about 
using printers, a welcome 
change from most software 
manuals that ignore such **hard- 
ware problems.’’ i 
LABLMAKR.PC 

ETS Center 

35026-A S. Turtle 

P.O. Box 651 

Willoughby, OH 44094 

(216) 946-8479 

List Price: copy-protected 
version, $49 (printing stock 
sampler kit, $5); non-copy- 
protected version, $64 
Requires: 128K RAM, one 
disk drive, DOS 1.1 oriater, 
dot matnx printer. 
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It’s easy to ma 
It’s quick. 

It’s illegal. 
It’s wrong. 


it's hard to believe. 


People who wouldn't think of shoplifting a softw 
product on their lunch hour don't think twice abot 
going back to the office and making several 
illegal copies of the same software. 


Making unauthorized copies of software is a vio! 
Copyright Law. Yet, the problem has reached ep 
Proportions because many people are unaware, o 
choose to Ignore the law. The software industry is u 
decision-makers and software users to take steps to 
ware piracy in their organizations. {n the meantime, th 
try has been forced to prosecute willful copyright violat 


There are legal, moral and economic Imperatives forbiddir 
theft of copyrighted software. 


copy. Acopy. A copy. A copy for« 
Please ask for Priscilla. c F 
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1300 North Se 
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IBM SOMPAT IBILITY 


.at a not so IBM price 


TECH TURBO PC/AT 


$2399 
PRICE INCLUDES: 
®6 TO 8 MHZ 80286 CPU 
512K 
@ ONE, 7.2 MB FLOPPY DRIVE 
® 8 EXPANSION SLOTS 
@ 195 WATT POWER SUPPLY 
= COMPLETE MS DOS, PC 
DOS, XENIX COMPATIBILITY 
@ RUNS LOTUS 123, DBASE ii! 
FRAMEWORK AND ALL 
OTHER POPULAR AT 
SOFTWARE 
@ ONE YEAR WARRANTY! 


OPTIONS: 
TECH TURBO PC/AT WITH 
20MB HARD DISK $2825 
TECH TURBO PC/AT WITH 
20MB HARD DISK, 
MONOCHROME MONITOR, 
HERCULES® COMPATIBLE 
MONOGRAPHICS CARD 
$2999 
ALSO AVAILABLE WITH TAPE 
BACKUPS, MODEMS, LARGER 
HARD DISKS, AND NETWORK- 
ING SYSTEMS. 


TECH PCIAT 


$1999 

PRICE INCLUDES: 

®8 6MHZ 80286 CPU 

512K 

@ ONE, 1.2 MB FLOPPY DRIVE 

@ 8 EXPANSION SLOTS 

@ 195 WATT POWER SUPPLY 

= COMPLETE MS DOS, PC 
DOS, XENIX COMPATIBILITY 

@ RUNS LOTUS 123, DBASE ll! 
FRAMEWORK AND ALL 
OTHER POPULAR AT 
SOFTWARE. 

@ ONE YEAR WARRANTY 


OPTIONS: 
TECH PC/AT WITH 20 MB 
HARD DISK $2499 
TECH PC/AT WITH 20MB 
HARD DISK, MONOCHROME 
MONITOR, 
HERCULES® COMPATIBLE 
MONO/GRAPHICS CARD 
$2699 
ALSO AVAILABLE WITH TAPE 
BACKUPS, MODEMS, LARGER 
HARD DISKS, AND NETWORK- 
ING SYSTEMS. 








TECH TURBO PC/XT 


$1099 
PRICE INCLUDES: 
8470 7MHZ SOFTWARE 
SWITCHABLE CPU 
640K 
= TWO 360K DS/DD FLOPPY 
DISK DRIVES 
@ 8 EXPANSION SLOTS 
= 135 WATT POWER SUPPLY 
@ ONE YEAR WARRANTY! 


OPTIONS: 
TECH TURBO PC/XT WITH 
20MBHARD DISK $1699 
TECH TURBO PC/XT WITH 
20MB HARD DISK, MONO- 
CHROME MONITOR AND 
HERCULES COMPATIBLE 
MONO/GRAPHICS CARD 
$1950 
ALSO AVAILABLE WITH TAPE 
BACKUPS, MODEMS, LARGER 
HARD DISKS, AND NETWORK- 
ING SYSTEMS. 


TECH PC/XT 
$799 
PRICE INCLUDES: 
= 4.77 MHZ CPU 
@ 256K 
@ TWO, 360K DS/DD FLOPPY 
DRIVES 
™ 8 EXPANSION SLOTS 
@ 135 WATT POWER SUPPLY 
@ ONE YEAR WARRANTY! 


OPTIONS: 

TECH PC/XT WITH 20MB 

HARD DISK $1449 
TECH PC/XT WITH 20MB 

HARD DISK, MONOCRHOME 
MONITOR, HERCULES COM- 
PATIBLE MONO/GRAPHICS 
CARD $164 
ALSO AVAILABLE WITH TAPE 
BACKUPS, MODEMS, LARGERF 
HARD DISKS, AND NETWORK- > 
ING SYSTEMS. 





HI-TEK PGS AVT TAXAN IBM AMDEK HERCULES GENOA PARADISE TEAC TOSHIBA HARDWARE/SOFTWARE 
NETWORKING HAYS AST JRAM HI-TEK PGS AVT TAXAN AMDEK HERCULES GENOA PARADISE TEAC TOSHIBAA 
PLEASE ALLOW ONE WEEK VISA 


FOR SHIPPING 


= 


MASTERCHARGE 


TELEX: 272006 Answer Back-TECH FAX:714/556-8325% 
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=m 4TECH PERSONAL COMPUTERS 
2131 South Hathaway, Santa Ana, California 92705 


1985 TECH PC 


“IGM IBM PC XT and AT we reqeteted trademarks of Internahonal 
fiawedis MactinesiCon 


7141754-1170 


“Hercules 13 a fagemerted trademark of Hercules Computer 


Some 1985 Programs: L Leftovers Aren’t Always Stale 


For lack of space. a few prod- 
ucts I reviewed last year were 
cut from their issues and the in- 
formation never made it to the 
printed page. However, ! feel 
strongly about these four pro- 
grams—each is good enough to 
deserve its day in court. 


The Professional 
Real Estate Analyst 
Those who would rather invest 
in land than in paper will be in- 
terested in The Prafessianal 
Real Estate Analyst, a template 
for /-2-3 loaded with investment 
analysis tools for residential and 
commercial real estate manage- 
ment. The program produces five 
reports: monthly income and an- 
nual property-operating state- 


ments, 1- to 5-year cash-flow | 


analysis, a comparison of two to 
six cash-flow analysis alterna- 
tives (for the same or different 
properties), and investment 
graphs. 

Let's say you own an apart- 
ment building. From a menu, 
you would select which types of 
apartments you have (studio, 
one-, two-, three-, or four-bed- 
room), filling in the number of 
units, square footage, and 
monthly rent for each. The pro- 
gram would return your gross 
seheduled income, total square 
footage, and rental rates per 
square foot for each apartment as 
well as for the building. This 
package also includes the ability 


to handle balloon payments, | 


capital additions, and split- 
down payments. (Coral Soft- 
ware, Ltd., P.O. Box 18543, 
Seattle, WA 98118, (206)722- 
8410 $249 ($10 demo disk) for 
PC, XT, and compatibles; re- 
quires 256K RAM, DOS 2.0 or 
later), s 


Purchase Order 
Purchase Order is a menu-driv- 
en program for creating. stor- 
ing, and printing standard one- 
page purchase orders. Fields are 
provided for your company 
name, vendor name, bill-to and 
ship-to addresses, resale num- 
ber, order and required datcs, 











Gross Hi ver Comanications 
Cross Biver, MY 10518 
CH eee 





This Purchese Order sample shows borders around deta groupings. 


terms, shipping, comments, 
and up to 12 line items per or- 
der. Information that doesn't 
change from onc purchase order 
to the next can be set to appear 
automatically. keeping typing 
toa minimum. 

You can print the purchase 
orders with or without borders 
around the various groups of in- 
formation. so you can use either 
plain paper or preprinted pur- 
chase order forms; as many 
copies as needed can be printed 
atone time. You can also print « 
handy report listing order num- 
bers. vendors, and dates or- 


dered and closed. (Del Mar | 


Technology, Del Mar, Calif.; 
(619) 457-0936; $39.95; re- 
quires 128K RAM, one disk 
drive. DOS 2.1). 


PathMinder 
PathMinder is a fast, feature- 
laden, visual shell for DOS that 


facilitates file and subdirectory | 


use and maintenance. The top 
two lines of PathMinder's 
screen form a horizontal bar 
menu of about 24 options that 


| include Run a .COM, .EXE, 


a | 


.BAT, or .BAS file; Erase. Re- 
name, or Move a file: Make or 
Remove a subdirectory; and 
Sort files by name. extension, 
date/time, or size. One option, 
which loads commonly used ap- 
plications from a menu with sin- 
gle keystrokes, is pure gravy. 
The remainder of the sereen 
is divided in half. The left side 
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lists directories and filenames 
along with extensions and size. 
As you open directories, thcir 
filenames are indented in the 
list. You can highlight a directo- 
ry or filename and then apply 
any command from the menu to 
it. The right side of the screen 
lists special-purpose keys and 
help and error messages. 
PathMinder has some nifty 
features, such as logging the 
time spent with cach program 
into separate accounts for up to 
nine uscrs. Its full-screen editor 
is an excellent alternative to 
EDLIN, offering such basic 
word processing features as 
search and replace, block func- 
tions, and formatting. (West- 
lake Data Corp.. Austin, Tex.; 
(512) 474-4666; $49.95; re- 


| quires 128K RAM, DOS 2.0 or 


later). 











KSH-1 Scientific 
Calculator 


There are probably more than a 
hundred pop-up calculator pro- 
grams on the market. some of 
which can even imitate, toa 
greatcr or lesser degree, such 
programmable calculators as 
the HP-1IC. The KSH-/ Scien- 
tific Calculatar is among the 
best of these, providing more 
functions than the popular HP- 
11C while running at a faster 
speed. One advantage of KSH-/ 
is not having to retype the re- 
sults of calculations into your 
computer—this program is 
RAM-resident. so you can call 
it up in the middle of, say, a /-2- 
3 worksheet. perform calcula- 
tions, and pop the answers into 
the worksheet automatically. 

If you're not uscd to Reverse 
Polish Notation, KSH-/ may 
scem strange at first. but it 
doesn’t take long to learn. To 
make things a little easier, all 
four stack registers can be 
viewed at the same time. A wide 
range of seientific and engincer- 
ing functions are included on 
the rather crowded screen dis- 
play. which is accurate to 18 
digits. Within a programmed 
equation, the software allows 
up to $12 steps. The program 
will even work with a Microsoft 
mouse. (K Software House. 
Unionville, Tenn., (615) 294- 
5090; $49.95; requires 64K | 
RAM, one disk drive. DOS 2.0 
or later.) 








The menus and options screen from PathMinder. 





ARE ADVISOR'S on" 1.800-426-6659 


Doing Business Since 198 
A Division of CW Marketing. Inc. 





*OQUR CUSTOMERS HAVE RATED US #1 IN PRICE & SERVICE 
* CORPORATE & INSTITUTIONAL PURCHASE ORDERS ACCEPTED 
* CALL FOR DETAILS. * 











- Just Ask Our Competitors!!! - 


SOFTWARE 


Canon 
«CP cms copa 


+ Na Charge tor VISA and Mastercard | 
| Mating Address 
2222 East indian School Road 
Phoenn, Arizona 65016 n PC 


We Do Not Gusrantes Machine Comp 
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Matrix PCR 






allows the user to record graphics 
and other computer displays on 
photographic film. It accepts 
Eastman Kodak's Instagraphic 
instant 35-mm slide film and 
automatically ejects completed 
slides, making slide production 
fast and inexpensive. 

Designed to use 35-mm film, 
the Matrix PCR can reproduce 
computcr-generated images that 
contain over 4 million separate 
pixels. each capable of assuming 
any one of 16 million colors and 
shades. The clarity of the photo- 
graphic image is further en- 





This deskside color firm recorder 


hanced by Matrix Instruments 
Inc.s proprietary raster proces- 
sor, which eliminates raster lines 
or jagged edges from images. 
The raster processor also pro- 
vides sharp character fonts with 
such programmable characteris- 
tics as proportional spacing, col- 
ored outlines, drop shadows, and 
gicaming highlights. 

The Matrix PCR is compati- 
bic with all major graphics soft- 
ware and produces all slides at a 
resolution of 4 million pixels. no 
matter what the resolution of the 
terminal on which the image was 
created. Other features include 
front-panel controls and a status 





Matrix PCR, Matrix instruments inc. 
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display. which the user can over- 
ride by software control. Self- 
calibration. film settings. and di- 
agnostics arc handled by a 
built-in microprocessor; film 
loading. exposure, and film ad- 
vance can take place in standard 
office lighting. 

List Price: Available from the 
manufacturer 

Matrix instruments inc. 

1 Ramiand Ra. 

Orangeburg, NY 10962 

(914) 365-0190 

Telex: 685-3232 
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Addressable Touch Panel 

Electro Mechanical Systems Inc. 
announces a low-cost infrared 
touch panel that is suitable for use 
with most 12- and 13-inch mono- 
chrome or color monitors. The 
Addressable Touch Panel creates 
an invisible matrix of infrared 
light beams in front of the display 
screen. Addressing and scanning 
of the touch pancl is carried out 


by the software within the host | 


computer, which determines the 
relative location of a finger or sty- 
lus interrupting beam paths 
across the screen. 

The optical matrix of the Ad- 
dressable Touch Panel is 24 
points by 40 points in an active 
area of approximately 6 by 8 
inches, yiclding # resolution 
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All submissions 10 New on the Market should follow these guidelines: 
1. Include the retail price and details of both hardware and software needed for an end-user to properly use your new product. This includes required 
amount of RAM, number and type of drives, operating systems supported, and peripheral equipment needed. 
2. Releases should be typewrinen double-spaced on one side of the paper. Copies of advertisements may be included, bul in most instances we need 
more information than is typically included in an ad. Include telephone contacts for markeling and technical questions. 

3. If available, include black & white glossy photos of the product, 4 by 5 inches or larger. 
New on the Market does not review products; do not send sample or demo copies of software. All product announcements are run on a space-available 
basis, at the exclusive discretion of the editor. Please note that it is impossible to guarantee publication of a produc) announcement for any particular issue. 


1986 


SAR-10 Voice-Pius Board, 
’ NEC Amenca 
inc. 





that's bettcr than 

Ys inch between light beams. 
The Addressable Touch Pan- 

el's box frame design has a shal- 

low profile. permitting it to be 

used between a CRT screcn and 

enclosure with many monitors. 

List Price: $98 

Electro Mechanical 

Systems inc. 

801 W. Bradley Ave. 

Champaign, iL 61820 

(217) 359-7125 


Circle 652 on Reader Service Card 


| SAR-10 Volce-Plus Board 


NEC America Inc. has intro- 
duced a fully integrated voice 
recognition and response system 
that uses a custom LSI chip set 
with a 250-word vocabulary. The 


| board incorporates 256K bytes of 
| dynamic RAM. allowing it to 


store up to 65 seconds of audio 
















Addressable 
Touch Panel, 
Electro 
Mechanical 
Systems inc. 
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sbborstueteasans stapes see | 


responses. The ulility software 
included with the board allows 
the SAR-lo’s voice input and 
output capabilities to be easily in- 


tegrated with the uscr’s existing | 


software, creating a virtual voice 
keyboard. 

List Price: $1,495 

NEC America inc. 

8 Old Sod Farm Rad. 

Melville, NY 11747 

(516) 753-7000 

Telex: 14-4658 
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Compu Station Cabinet 

This compact. space-saving 
workstation from Constant Data 
Design Inc. placcs all the compo- 
nents of a complete PC system 
within a single lockable cabinet. 
The cabinet features a large print- 
er drawer that can slide out from 
either the left or right side of the 
unit and a keyboard shelf with 
sliding leaves that extend to 47 
inches wide. 

The Compu Station Cabinet 
also includes three adjustable 
shelves for the monitor and sys- 
tems unit and a built-in 25-watt 
light. When closed, the caster- 
mounted cabinet measures only 
22 inches deep, 30 inches wide. 
and 59% inches high. 

List Price: $995 

Constant Data Design inc. 
19 Tyson PI. 

Bergeniiald, NJ 07621 
(201) 384-8600 
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AT&T Truevision Video 
Display Adapter 
Television-quality images can 
now be displayed on IBM-stan- 
dard RGB color monitors with 
this plug-in board from AT&T. 
Called the Truevision Video Dis- 
play Adapter with Digital En- 
hancement (VDA/D). the board 
can display up to | 008 colors on 
digital RGB monitors previously 
limited to 16 colors. 

The VDA/D board incorpo- 
rates eight built-in color maps. 
each of which contains 256 col- 
ors from a combined palette of 
over 32,000 colors. Four of these 
maps can be uscd simultaneously 
todisplay up to | 008 colors, per- 
Mmitting photographic images in- 
stead of cartoonlike graphics to 
be shown on IBM-standard mon- 
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Compu Station Cabinet, Constant Data Dasign inc. 


itors. VDA/D images can be 
stored as DOS-compatible files 
and can be transunitted over com- 
munications lines to add high- 
quality graphics to tele- 
conferencing. electronic mail. 
and other similar data transfers. 
List Price: $695 

AT&T Electronic Photography 
and Imaging Center 

2002 Wellesley Bivd. 
Indianapolis, IN 46219 

(317) 352-6120 
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SpectraSCAN Digital Copiers 
LaserFAX Inc. has announced 
two digital copiers capahle of 
scanning photographs, artwork, 
and documents for storage on a 
hard-disk-equipped PC. Unlike 
digitizing cameras, the 
SpectraSCAN 200 and DS-200 
units are hased on a scanning 
method similar to that of photo- 
copiers, which requires mini- 
mum expertise from the uscr. 
With the SpectraSCAN 200, col- 
or copy in sizes up to 8% by 14 


SpectraSCAN Digitat 
Copier, LaserFAX inc. 





inches can be scanned at resolu- 
tions up to 200 lines per inch. The 
DS-200 model is designed for 
black-and-white copy only. 

Two plug-in boards also of- 
fered by LaserFAX Inc. take ad- 
vantage of the advanced features 
of the SpectraSCAN copiers. 
The first, the LaserFA Ximile 
card, allows the scanners to com- 
municate with standard facsimile 
cquipment. The sccond board, 
the LaserFAX TEXreader., al- 
lows documents scanned by the 
SpectraSCAN 200 and DS-200 
to be read into a word processing 
or database program without ad- 
ditional intervention. 

List Price: Available trom the 
manufacturer 

LaserFAX Inc. 

2000 Paim St. South 

Naples, FL 33962 

(813) 77-LASER 

(813) 774-7880 
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Hexace Color Card 

Hexace Technologies Inc. has in- 
troduced a half-sized RGB 
color/graphics adapter. Features 
include a built-in light pen inter- 
face and composite video port. 
Making extensive use of VLSI 
chips, the Hexace Color Card ac- 
commodates standard 320- by 
200-pixel medium-resolution 
color images. as well as 640- by 
200-pixel high-resolution mono- 
chrome graphics. 








The board can be used in any 
IBM PC slot—including the 
short slots of the PC-XT—with- 
out lateral overlap. Available op- 
tions include a parallel port. 

List Price: $199; with parallel 
port, $229 

Hexace Technologies inc. 
277 N. Mathilda Ava. 
Sunnyvale, CA 94086 

(800) 654-7656 

(408) 730-4457 
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The Resume Disk 

Mt. Lookout Software's new 
program allows you to design, 
update, and store your résumé on 
disk as an executable file. The Re- 
sume Disk presents you with 
prompts for all relevant data, in- 
cluding career objective, work 
experience, in-depth information 
on responsibilities and accom- 
plishments, as well as personal 
and educational data. All entries 
can be upgraded at any time with 
cither the program itself or any 
ASCII work processor. 

List Price: $39.95 

Requires: 64K RAM, one disk 
dnva, DOS. 

Mt. Lookout Software 

P.O. Box 26096 

Cincinnati, OH 45226 

(513) 871-5222 
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EasyTax 

This collection of templates for 
Lotus’s 1-2-3 is designed to sim- 
plify the task of preparing federal 
income tax returns and aid in 
planning tax strategics for the 
coming year. The templates 
fecreate on-screen actual federal 
tax forms and schedules that can 
be easily printed. 

Included within EasvTax are 
Forms 1040, 1040-ES, 2106. 
2441, 3903, 5695, and Sched- 
ules A-E, G. R. SE. and W. All 
forms and schedules are integrat- 
ed, automatically posting data 
onto all needed forms from a sin- 
gle entry. The software also per- 
forms logical calculations such as 
capital gains distributions and al- 
ternative minimum tax. It has 
logic and IRS rules built into the 
program. automatically limiting 
deductions, for example, to legal 
maximum limits and calculating 
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correct exemption deductions. 
List Price: $79; yearly updates, 
$25 

Requires: 256K RAM, two disk 
drives, DOS, Lotus's 1-2-3. 
Valley Management 
Consuttants 

3939 Bractord Rd., #1 
Huntingdon Valley, PA 19006 
(215) 947-2507 
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FDX Fixed Disk Accelerator 

Hard disk users who'd like to im- 
prove the performance of their 
drives might look to this board 
from Cogent Data Technologies 
Inc. when upgrading their sys- 
tems. The FDX Fixed Disk Ac- 
celerator board uses an advanced 
cache algorithm with full-track 
read-ahead and overlapped data 
transfer. providing dramatic 
speed gains of up to 20 percent in 
some cases for disk-intensive ap- 
plications. It can control up to 
two hard disk drives and pennits 
each drive to be partitioned into 
as many as four virtual DOS 
drives of up to 32 megabytes 
each, allowing the user to take 
advantage of Winchesters with 


very large storage capacities. 


The FDX Fixed Disk Accel- | 


erator can be used in networked 
applications, including the IBM 
PC Network and others running 
under PC-DOS 3.1. It incorpo- 
rates an_—s event-driven 
multitasking operating system 
running on an Intel 80186 
coprocessor. allowing the simul- 





| tancous processing of multiple 
disk VO commands in a network 
enviroment. The board can be 
used with any Winchester drive 
using the ST-412 interface stan- 
dard 


List Price: $995 

Cogent Data 
Technologies Inc. 

175 West St. 

P.O. Box 926 

Friday Herbor, WA 98250 
(206) 378-2929 
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HP ColorPro Plotter 
Hewlett-Packard Co.'s new 
cight-pen HP ColorPro Plotter 
supports over 100 existing graph- 
ics software packages. The HP 
ColorPro offers a fine-line reso- 
lution of .001 inch and features a 
ROM cartridge slot that allows it 
to be uscr-upgraded to mect fu- 
ture needs. 

The plotter's mechanical arm 
maneuvers color fiber-tip pens at 
the rate of 15.7 inches per sec- 
ond. Pen selection is made from 
an cight-pen carousel via front- 
panel controls or software com- 
mands. When retumed to the car- 
ousel, pens are automatically 
recapped to extend their uscful 
life. 

The HP ColorPro Plotter is 
available with cither an RS-232 
or IEEE-488 serial interface and 
weighs less than 12 pounds. Sup- 
plies available for the plotter in- 
clude fiber-tip pens in two widths 
and ten colors for paper (seven 





FDX Fixed Disk Accelerator, Cogent Data Technologies Inc. 
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HP ColorPro Plotter, Hewlett-Peckard Co. 


colors for transparencies), regu- 
lar and glossy surface paper, and 
fast-dry transparent film. 

List Price: Available from 
manufacturer 

Hewlatt-Packard Co. 

Contect an HP sales office 
listed in your local white pages. 
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Modula-2 Bulletin Board 

A national bulletin board to pro- 
vide information and services on 
the Modula-2 programming lan- 
giiage has been established by In- 
terface Technologies Corp. Call- 
ers may ask questions, receive 
answers, exchange programs. 
and receive updated releases of 
Modula-2 software. The service 
supports modem communica- 
tions at 300, 1.200, and 2.400 
bits per second. For best results. 
Interface Technologies Corp. 
recommends that communica- 
tions parameters be set at 8 bits 
and no parity, though the bulletin 
board also accepts 7 bits andeven 


Parity. 

interface Technologies Corp. 
3336 Richmond Ave., #200 
Houston, TX 77098 

(713) 523-8422 

(713) 523-7255 Modems only 
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FirsTime for dBASE tll 

Spruce Technology Corp. has re- 
leased a version of its syntax-ori- 
ented editor specifically designed 











for use with dBASE Hl. With 
FirsTime for dBASE Ul, the user 
can outline a program's logic and 
then fill in details. The editor 
automatically checks code for er- 
tors as it is written, providing 
both a clearly understandable er- 
ror message and a cursor place- 
ment at the point of error. It ac- 
cepts existing programs as well 
as new ones. 

FirsTime for dBASE lil also 
incorporates an automatic state- 
ment generator, accessible via 
the PC's function keys. The 
statement generator enters the ap- 
propriate statement into the us- 
er's program, leaving space for 
the user to enter data item names 
or other variables to complete the 
statement. 

Other versions of FirsTime 
are available for Turbo Pascal, 
Microsoft or |BM Pascal. and 
Microsoft or Lattice C. 

List Price: $125 

Requires: 256K RAM, two disk 
drives, DOS, dBASE Ill. 
Spruce Technology Corp. 

189 E, Bargen PI. 

Rad Bank, NJ07701 

(201) 741-8188 
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Sony Large-Size CRTs 

Sony Corp. has announced two 
large-size monitors—a 28-inch 
monochrome CRT featuring a 
20- by 20-inch viewing area, and 
a 28-inch color CRT designed 
primarily for Hi- Vision or HDVS 
(High-Definition Video System) 
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applications. The monochrome 
CRT has an aspect ratio of | to 1. 
pernitting it to be used in such 
applications as CAD/CAM pro- 
cessing of large drawings. medi- 
cal diagnostic image analysis, 
mapping. and other situations 
that require handling of high- 
data-density images. It has a hor- 
izontal resolution of 2,210 dots 
and can display up to 70,000 al- 
phanumeric characters at one 
time within an 8- by 8-dot-per- 
character matrix. 

The wide-format color CRT 
has a horizontal resolution of 
1,680 dots and can display 
33,000 alphanumeric characters. 
Its 20- by 20-inch viewing arca 
has an aspect ratio of 3 to 5. 

Ust Price: Available from the 
manufacturer 

Sony Mfg. Co. of America 
16450 W. Bernardo Dr. 

San Diego, CA 92127 

(619) 487-8500 
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Custom File 

This relational database manager 
from Custom Data is designed to 
be RAM-resident, giving it fast 
execution times for all functions. 
Custom File supports both vari- 
able- and fixed-length data fields, 
as well as character, numcric- 
only, date, dollar, decimal, float- 
ing-point. and right-justified data 
types. A database can have as 
many as 500 fields, any of which 
can be used for searches or 
sorting. Other features include 
on-line help and tutorial systems 
and a built-in custom report gen- 
erator. 

Three versions of the program 
are currently available, while ad- 
ditional, customized vertical- 
market versions will become 
available in the near future. 











Package | provides the software 


and printed user guide. Package | 


2 adds 5 calls (60 minutes total} 
for telephone support. and Pack- 
age 3 allows unlimited telephone 
support and provides free period- 
ic updates. 

List Price: $50-$225, 
depending on package; demo 
disk, $5 

Requires: 320K RAM, one disk 
drive, DOS. 

Custom Data 

P.O. Box 1408 

Salt Lake City, UT 84110 

(801) 322-0708 
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Alps P2000 Printer 

The Alps America division of 
Alps Electric (USA} Inc. has in- 
troduced a rugged dot matrix 
printer designed for high-volume 
printing applications. The Alps 
P2000 offers three print speeds: 
250 characters per second for 
drafts, 125 cps for memo-quality 


documents, and 50 cps fe 2 ae ee 
3s slo raicer 1 Circle 648 on Reader Service Card 


letter-quality. At all three speeds, 
the printer's nine-pen head pro- 


duces a resolution of 144 by 240 | 


dots per inch, with a noise level 
of less than 55 decibels. 

The P2000 uses interchange- 
able typeface cartridges. Each 
cartridge provides a broad selec- 
tion of pitches and typeface vari- 
ations, such as bold, condensed, 
extended, superscript. subscript, 
and double-strike, selectable ei- 
ther through software control or 
with the printer's front-panel 
switches. A 4K-byte buffer, ex- 
pandable to up to 260K bytes, is 
standard. 

The unit's wide carriage can 
print 136 columns across, and 
both friction and tractor feed 
mechanisms are built in as stan- 





' dard equipment. Optional equip- | 





Avatar 4000 Networking System, Avatar Technologies inc. 
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Custom Flie, Custom Data 


ment forthe printer includes mul- 
tiple interfaces and a cut-sheet 
feeder. 

| List Price: $995 

Alps America 

3553 N. First St. 

San Jose, CA 95134 

(408) 946-6000 


Avatar 4000 Networking 
System 


Avatar Technologies Inc.'s local 
area networking system can link 
together a diverse mix of person- 
al computers, mainframes, min- 
is, and peripheral equipment us- 
ing multiple-ring architecture 
over common twisted-pair wir- 
‘ing. The network supports simul- 
taneous asynchronous and syn- 
chronous communications at 
speeds up to 19,200 bits per sec- 
ond. Devices connect to the sys- 
tem with standard RS-232 serial 
interfaces. 
The Avatar 4000 Networking 
System can be configured with as 
| many as four independently con- 
| trolled rings, each of which can 
support up to 64 discrete chan- 
nels when separately partitioned 
into eight subrings. Rings can be 
arranged in starred, concentric, 
or overlapping configurations. 
Devices, users, or rings can be 
added, removed, or changed 
without disruptions to normal op- 
erations. 

The LAN system consists of 
three major elements: the Net- 
work Controller, which provides 
centralized communications and 
performance monitoring for the 











system: the Network Interface 
Unit, which provides the physi- 
cal connection to the network and 
is available in either single or 
multiple port configurations; and 
the Device Interface Unit, which 
provides user access to the LAN 
by establishing and terminating 
connections between the user's 
device and the LAN‘s communi- 
cations channels. Each of these 
three elements is available in a 
variety of models that allow users 
to customize the LAN for partic- 
ular environments. 

In addition to the major ele- 
ments, the Avatar 4000 
Networking System provides a 
number of optional features, in- 
cluding: 

®@ Upto 64 central communi- 
cations interfaces (CCIs) for con- 
trolled access to host mainframe 
ports, modems, multiplexers, 
and so forth. 

@ Up to 32 subring switches 
to control, monitor, and maintain 
subring performance and signal 
quality. 

@ Redundant ring controllers 
and power supply. 

Other products available from 
the manufacturer link the Avatar 
4000 Networking System to the 
IBM 3270 SNA and Bisync net- 
works, as well as to Sperry com- 
puting equipment. 

List Price: Starter system, 
$2,000 

Avatar Technologies Inc. 
99 South St. 

Hopkinton, MA 01748 
(617) 435-6872 

TWX: 710-390-0375 
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STOP buying expensive duplicate PC peripherals. 
Usually your peripherals just sit Idle. If your office owns 
two or more PCs can you justify a costly printer and 
multiple disk drives for each PC? How often are your 
printers actually busy? Thirty minutes a day? An houra 
day? Even your expensive hard disk is used infrequently. 

The obvious solution to avoid expensive 
duplicate peripherals is a local area network that 
allows you to share printer and disk drives. But until 
now LANs have cost in excess of $1,000 per PC. 
INTRODUCING THE FasyL4AN™ 
OFFICE NETWORK 
EasyLAN shares printers and disk drives between 
1BM PCs. EasyLAN can save you $1000 or more per 
PC by eliminating duplicate equipment purchases. 
EasyLAN advantages: 

®@ EasyLAN shares printers, disk drives, 

and information 

@ Easy to justify—tiess than $100 per PC 

@ Easy to install 

@ Easy to operate 

@ Easy to order 

®@ FasyLAN performs in the background. 

EasyLAN’s low price matches the small 
business user’s cost-sensitive budget. it is the office 
network solution for less than $100 per PC including 
cables and software. At this price, the RISK IS LOW, 
and the BENEFITS ARE HIGH. 

EasyLAN performs its operations concurrently 
In the background. FasyLAN communications, file 
transfers and printer operations all take place while 
each PC simultaneously performs such normal! DOS 
applications as Lotus 1-2-3," WordStar"™ and dBASE." 
EASY TO OPERATE 
EasyLAN network software allows PC users to share 
printer and disk peripherals. PCs are connected by 
EasyLAN cables plugged directly Into your PC's 
standard serial communication ports and EasyLAN 
can be used with digital PBXs. Easy LAN supports 
geographically separated PCs using modems and 
dial-up lines. 


Name 
Shipping Address 


City 

State Zip 
Telephone ) 

Payment: USA—Visa, MC, Check, PO No COD 

Out of USA—US $ Bank Draft 

Name on Credit Card 

Credit Card No. 


Card Expire Date 


EasyLAN’s performance meets your small 
office requirements to move word processing 
documents and spread sheets between PCs. For 
example, FasyLAN can move a 10 page document 
between two PCs, as a background operation, in 
less than one minute! 

EasyLAN loads automatically at boot time. 
It manages the PC’s serial and parallel ports for 


wset.. Buy A Local Area Network 
For Less Than $100 Per PC 


EASY SPECIFICATIONS 

Each PC inthe network requires an individual copy 
of the EasyLAN software, 128k of memory, a serial 
communication port(s), and DOS 2.0 or above. For 
your convenience, EasyLAN diskettes are not copy 
protected. FasyLAN runs on all IBM PC modeis 
(PC, XT, AT, and Jr) and compatible PCs. 
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EasyLAN Office Network 
communications and printing. All EasyLAN 
operations may be started from any connected PC. 

Printer sharing operates transparently with 
existing programs. Print files are automatically written 
to disk and scheduled for printing. Multiple printers 
per PC may be deslgnated for specific office tasks. 

For example, one PC can interface with 
Printer | for general purpose output, with Printer 2 
for continuous-form letterhead statlonery, and with 
Printer 3 for printing continvous-form invoices, 

Disk sharing uses EasyLAN's COPY command, 
EZCOPY," to move files to and from PCs. Files are 
stored or retrieved from disk storage and the Directory 
is updated. The high-capacity benefits of just one hard 
disk can now be shared by several PCs. 

All communication operations are protected 
by a unique password assigned to each PC so security 
is maintained. 


For Ordering or Configuration Help Call Toll Free 


1-800/835-1515 
In California call 408/738-8377 


MasterCard and Visa Accepted 
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EASY TO INSTALL 


EasyLAN can be installed in less time than It takes to 
enjoy your coffee break. Just plug the FasyLAN cables 
into existing serial ports. EasyLAN’s PRINT, COPY 
and DIRECTORY commands are very similar to DOS 
commands. 


EASY TO ORDER 


EasyLAN is immediately available and easy to order. 
For a two PC network, start with the ZasyLAN Kit. For 
each additional PC In the network, order the FasyLAN 
Expansion Kit. 

The EasyLAN Kits include program diskettes, 
manuals and cables, which are shielded to maintain 
signal quality. All parts are warranteed for one year. 
EasyLAN program diskettes may be purchased 
individually; you supply your own cables, modem links 
or PBX connections. 


ORDER FasyLAN TODAY. 1-800-835-1515 Server Technology, Sunnyvale, CA 94086 408/738-8377 
ro tT dd dd a eg 
EasyLAN Order Form Qy Amount 
EasyLAN Kil—for 2-PCs: 
One 30’ Cable, Two Diskettes, 
and Manuals. Price $179.95 8 
EasyLAN Expansion Kil—for each additional PC; 
One 30' Cable, Diskette and Manual —_—Price $109.05 3 
EasyLAN Diskette and Manual. Price $ 70.85. 8 
EasyLAN Cable—30" Price $ 49.95 3 
Custom length cables. Call for quote. CAresidend tax7% = $ 
Shipping Charge: USA $5.00 
Out of USA $15.00 3 
TOTAL ORDER $ 
1005 E. Duane, S107 
Sunnyvale, CA 94086 EasyLAN 
408/738-8377 





Wa hava ovar 1000 Softwara 
and hardwara Items In atock. 


Shipmanta on almoat all 
{tema within 24 hours! 





DATA 
PRODUCTS “ 


Call for programs 
not listed 









FREE SOFTWARE! 
With over $100 purchase you 
will receiva a free dlakatte for 


your 18M PC with label maker, 
checkar gama and banner 
programs. 
Technical & Other 
Info. (602) 246-2222 





TOLL-FREE ORDER LINE 1-800-421-3135 


SOFTWARE 


——DATA BASE MANAGERS—— INCREDIBLE 


















ee: pe eae 

lout 2... «+ 128 

Condor Ill... +. 298 VALUE! 

ros ane fete Cepnoo . = Nationally advertised boards for 
OX ani ler Quickre, . o- . 
Knowledgeman ... “la95 | 'BM PC and compatibles at 
Knowledgeman II. .. 909 | giveaway prices. 

K Paint .... -. 60 

K Graph "435 1 year warranty 

K Text . 105 | 5151 Equivalent Keyboards 

Rea ai ww Hercules Graphic Board Equivalent 


PFS: Fila .. . 78 with Parallel Port 

Power Base 2.1 .........cccesveeeerers 199 

RBase 5000 .. Expansion Board 0 to 576 K.... 

Think Tank AST Six Pack Equivalent 

Tim IV with game port 
——WORD-PROCESSING—— 


.e9 | Four Drive Floppy Controller ...$45 


Color Card without printer port. $79 


Easy (Micro Pro) 
Laading Edga w/Merge 


















Microsott Word 

Multimata 3.31 . Color Card with printer port... ..$95 
Multimate Advan 

Oasis Word Plua IBM PC CLONE 


256K Expandabie to 640K on the 
motherboard, 2 drives 7 expansion 


Samna l11 3.0 ...... 
Voikewriter Deluxe 
Word Parfect 4.1... 


——LANGUAGES—— 
secccescesescess Call 


Concurrent PC/Dos .. 


Wordstar ...... Fortran 77 .......066 
Wordstar Propac Lattice C Compiler .. 
Wordstar 2000 . Run C Interpreter ..... 
Wordstar 2000+ . vee Microsoft C Compiler . 
——SPREADSHEETS—— Microsoft Fortran ..... 
Microaoft Multiplan . 115 Microsoft Macro Assamblar . 
PFS: Plan ... «79 Microsoft Pascal Compiler .. 


Suparcatc ll... Microsott Quick Basic ....... 


Supercelc 112.1 . 189 Multi Halo oo... cee cee eee Menaneiieen 
——ACCOUNTING—— ——UTILITIES—— 

BPI Accounts Payable ... Copy 11 PC 19 

BPl AccountiRacaivebla. py IPC ..... hecace Nero ie oisisieinetare 


BPI General Accounting Copy Il PC Board . 


BPI Payroll .... Copywright ....... . 45 
Canale Re Norton Utilities 3.1 . 
Doilars and $ensa PC Tools.... =e 

MBSI .............. Prokay 4.0 


Superkey ... 


Tobias Managing Your Monay . 


TCS. Big Four equivaleni of Paachtree 
Sertaa 4 - Speciaily augmantad and cus- 
tomized for your 1BM PC Terminal and 





BUYS OF THE YEAR 
Expansion Board 0 to 576K ........ $59 
KB5151 Keyboard Equivalant 
Hercules Graphic Boerd 
w/Par Port Equivalant 


Printar - GL, AR, PA, AP. CP/M-80, CP/M- 
86 for PC XT, DOS 1.1, 20. 
Each Modula $65 For All Four $249 













AST Six Pack Equivalant............ 115 
Enabie INTEGRATED Call 1 Yaar Warranty 
Smart Software .. ——HARD DRIVES—— 





——TRANSFER PROGRAMS—— 
Crosstalk XVI. 
Hayes Smartcom 


Bernoulli 20 MB ‘2 ht. 












. 68 Turbo 10 internal 


Microsoft Access . ——MODEMS—— 
Go nhocte Anchor Express .......... ccc ccc ceen eee 
Hayes 1200 .............-. 
——GRAPHICS-—-— Hayes 1200B w/Sottware .. 
Chartmaster Hayes 2400 ..............0005 














Or. Haio Il ......... Be Promodam 1200B w/Softwara .. 

Energraphics w/o Plotter . 179 Promodam 1200 ............ceseee 

Enargraphics w/Piottar .. .. 220 ——RAN—— 

Fontrix . --. 99 64K 150NS Chips (Set of 9) . 

j oe 286K Ta. Gripe (Gat of 
——BOARDS: 

PC Paint Brush S$ AST Advantage ....... See ona eatdsieselsiaa 

PFS Graph ., +78 AST Sixpack (384K) ..........ecceeees 

Signmaster .. 135 


















. 89 Seagate 20 MB internal w/Controllar ... 499 



















HARDWARE 

Harcules Color Card 
Herculaa Graphics Card . 289 
J RAM Ill....... Call 
Paradisa Fiva Pak . - 119 
Paradise Modular Graphics Card ...... 249 
Quadram Board with Par/Ser 

and Gama Port . 199 
Quadcolor! ........ 185 
Sigma Maximizer Multifunction . 149 
Sperry 512K Expansion w/128K . . 145 
S$T8 Chauffeur Board .. 249 


STB Mono Board ..... 
AB Parallal Print Switch w/cables . 
Mini Micro Parallel Print Buffar.. 





—COMPUTERS—— 

COON IPG: fa iciesceiss corstetinas sislrnisneeias Call 
Sparry PC Mono 256K Dual Drive 
Sarial Port, Clock, MS/DOS 2 11 

$1850 

IBM PC-AT ae 

ITT Computere PC Compatibla 256k 
Dual Drive, Mono, MS/DOS ...... oe. 1395 










ITT XP 80286 IBM/PC Compatible, 512K. 
10 MB Winchaatar, 3 timaa fastar than an 
XT. 30% faster than an AT... . $2850 











Kaypro 2000 768K . $1695 
Kaypro 16? w/axternal color monitor 1995 
Zanith 171 - Call 





——PRINTERS—— 


FREEI PRINTER SET SOFTWARE 
Purchase an Okidata, Epson, Germ, Citi- 
zen or Toshiba printar and racaiva at no 
Ccharga a menu driven program to sat print 
charactaristics or to make your computar 
function as a correcting typewriter Retail 
vslue $35. Aveilable for most disk formats 









CITIZEN 

MSP-10 ........ «. 288 
MSP-15 .. . 955 
MSP-20 ... 329 
Citizan 120D .......... 199 
Pramiara 35 Daisy: 6 - 415 
EPSON - Cali on ali moda‘ 





SUKI 
Juki 8100 






P5 Parallal .. 


OKIOATA - Call on ail modeia 
PANASONIC 











1091 wae 239 
1092... - 49 
1093 . 429 
KXP3151 sees 410 
STAR MICRONICS - Cali for prices 
TOSHIBA 
. 409 
‘1049 
- 875 
—__MONITORS—— 
AMDEK .........006 Edens cue tor sips 
Taxan 610 ........6. 1 


Taxan 121 Green ... 
Taxan 122 Ambar ... 
Princeton Max 12 


— 


ee eel 
TERMS: Prices include 3% cash discount, Add 3% for 


charge and COD orders Shipping on most software is 
$5.00 AZ orders +6% sales 1ax Personal check - allow ten 
(10) days to clear Prices are subject tachange We accept 
purchase orders 





TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 


<e--) 
| 2701 West Glendale Ave. « Phoenix, AZ 85021 | 


















































Solving Cash Flow Problems 
Using 1-2-3 and Symphony 

Users of Lotus's /-2-3 and Svm- 
phony will find this guide tocash- 
flow problem-solving a welcome 
aid. Based upon the best-selling 
Cash Flow Problem Solver, by 
Bryan Milling, Solving Cash 
Flow Problems Using 1-2-3 and 
Symphony offers tested tech- 
niques for monitoring a compa- 
ny’s cash flow and identifying 
common problem areas. Includ- 
ed within the guide are 23 for- 
mats for in-depth calculations; 
the emphasis is on meeting ex- 
penses, retiring liabilities, main- 


taining a cash reserve buffer, and 
expanding total cash flow. Cru- 
cial elements of component, 
structural, and leverage manage- 
ment methods are studied in a 
logical progression. with com- 
parisons of the relative strengths 
of each method, 

Cover Price: $19.95 

Chilton Book Co. 

Radnor, PA 19089 

(215) 964-4758 
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Computer Aided Selling 


This monthly newsletter from 


computer products and services. 
It also reports on ncw develop- 
ments in computer applications 
tailored to the needs of sales per- 
sonnel. 

Yearly Subscription: $87 

The Denalll Group inc. 

1111 Third Ave., 7th floor 
Seattle, WA 98101 

(206) 382-6668 
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The Denalli Group Inc. reviews 












PC/VME Link 

Ultralink — International's 
PC/VME Link provides a direct 
connection between the IBM PC 
and VME 16/32-bit systems. 
Through the use of this interface, 
PC and VME systems can be 
configured in several modes, in- 
cluding the use of the PC as a 
VME controller with access to all 
VME memory address space. Al- 





tematively. the PC can share the | 


VME bus with other VME pro- 
cessors, generating VME inter- 
rupts at user-selected Ievels. Data 
transfers between the PC and 
VME systems can be made di- 
rectly from the PC’s memory 
space, via a parallel data path 
with parity checking and optional 
optical isolation. 

The PC/VME Link consists 
of two cireuit boards connected 
by ribbon cable. Onc card is in- 
stalled in any expansion slot of 
the PC, the other fits into any 
VME bus enclosure. The two 
systems can be separated by up to 
50 feet. permitting use in hostile 
or otherwise widely differing en- 
vironments. 

List Price: $845 
Uitralink international 
1091 Airport Ra. 
Minden, NV 89423 
(702) 782-9758 
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Attachmate 3-N-1 3270 

Coax Adapter 

This plug-in board from 
Attachmate Corp. can operate as 
three different PC-to-mainframe 
communications adapters. emu- 
lating the DCA-IRMA board, the 
IBM 3278/79 Emulation Adapt- 
er, and the Multisession Adapter 






















PC/VME Link, 
Ultralink 
International 


teristics as Concurrent notcpads. 
windowing, and compatibility 
with the TSO/CMS/CICS operat- 
ing systems. 

List Price: $1,195 

Attachmate Corp. 

3241 118th SE | 
Bellavue, WA 98005 

(206) 644-4010 
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Techtran 

PC users wishing to buy or sell 
computer equipment can call a 
toll-free nationwide telephone 
number to reach this listing ser- 
vice. Sellers are charged a low 
one-time fee to list their mer- 


| chandise until the equipment is 


used in the IBM 3270-PC. Aside | 


from its compatibility with exist- 
ing software for the DCA-IRMA 
board and the IBM 3278/79 
Adapter, the Attachmate 3-N-! 
3270 Coax Adapter includes an 
emulation program permitting 
the user to configure a PC as a ba- 
sic IBM 3270 terminal/printer or 
a fully functional 3270-PC. 

The board supports the IBM 
Type-2 coax protocol. It can be 
connected directly to an IBM 
3274/76 Controller, with support 
for both single-session CUT or 
multisession DFT environments. 
In its 3270-PC emulation mode, 
it supports such 3270-PC charac- 
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sold. Buyers can deal directly 
with sellers, eliminating brokers’ 
fees or additional advertising 
costs. Techtran Inc. lists all types 
of computers, peripherals, soft- 
ware. expansion cards, and ac- 


peat gem 
A 


~ 
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List Price: $29 per listing 
Techtran inc. 

2282 Massachusetts Ava. 
Cambridge, MA 02140 
(800) TECTRAN 

(617) 868-0353 
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ENSTAT 

This adhesive-backed plastic 
strip is designed to conduct static 
electricity to ground safely with- 
out conscious effort by the user. 
Affixed to a location on the key- 
board, the strip can be easily dis- 
connected from its grounding 
wire should it be necessary to 
move the keyboard. 

List Price: $11.95 

8.R. Hodges Enterprises 

40 San Ralael Ave. 

P.O. Box 1806 

San Anselmo, CA 94960 

(415) 456-3057 
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WE DESCRIBE OVER 43,000 
COMPUTER PRODUCTS 
SO YOU CAN FIND THE ONE 
THAT’S RIGHT FOR YOU 


in the complex, ever-changing computer market 
you've got to play it smart. Which means making 
the right product choices without wasting time 
and money. 


Which means DATA SOURCES. ...the one truly 
comprehensive reference to computer hardware 
and software. 


DATA SOURCES puts information about 25,000 
software packages, 18,000 hardware and data 
communications products and detailed profiles of 
10,000 manufacturers right at your fingertips. 


With a DATA SOURCES subscription you'ii 
never have to worry about information being out 
of date. 


Every three months you'll get a new two-volume 
edition—A Hardware Volume with descriptions 

of Computer Systems, Graphic Systems, Digitizers, 
Plotters, Printers, Disk and Tape Memory Equip- 
ment, CRTs, Expansion Boards and Data Commu- 








StyleWriter™ ts a unique device with a 64K data 
buffer and multiple type styles and sizes that upgrades 
your dot matrix printer to letter quality, 


Soversatile it even allows double nications Equipment PLUS a Software Volume 
underlining, proportional spac- ” with the most complete listings to be found any- 
Peete Sena ia J where on applications and systems software 

And StyleWriter works with including database managers, utilities, and com- 
any software program, any computer and any dot munications packages. A separate section 


matrix printer. includes company profiles brie quick evaluation 
Order StyleWriter of vendors. Stee: 
and receive MicroPro's To subscribe, call toll 
new EASY, ™ free 1-800-443-0100, 


ext, 257. We'll send 
absolutely 


your first two-volume 

ae word proces ing Tae! an a to use. edition on a 30-day 

use Easy has the best WordStar® features in a roval 
Hie ls forint Eee eae a ee pac othe co bed im 
pelling Corrector making it the perfect word processor  : 

for executives and all first-time computer users. (four editions) sub- } 

scription for just $230— | 
age more than 24% off the | 
Unconditional 





money back guarantee 
Call now to order StyleWriter for $249 and your free 
soflware selection. If you're not completely satisfied, return 
both undamaged within 30 days for a full refund. Major 
bank cards and C.O.D. accepted. 
And ask about our unique speech input system, 
Pronounce™ 


1-800-325-9206 


MicroPhonics Technology Corporation 
234 S.W. 43rd Street, Renton, WA 98057 


1 i THE ONLY COMPREHENSIVE 
ip e Tu j BUYERS GUIDE TO THE 
icrophonics pda atl 
PO. Box 5845, Cherry Hill, N.J. 08034 
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Slartan Executve Recruting & Employment 

Market a Tax Servca Rental Plan WOULD A SEC OND IN iC OME OF 
$7,000 a month... 

$2,000 a month... 


$5,000 a month come in handy? 


It so, choose the emount that euits you and it's yours in exchange for @ few hours ol your 
















BOOK 100 DETAILED BUSINESS PLANS 


HUNDREDS OF THOUSANDS OF WORDS Spare time 
ANDO USE OF YOUR PERSONAL COMPUTER — 
The 100 computer doin the computer revolution by cashing in with @ spare time business you will enjoy, be 
businesses that will good at and bnng you financial independence. 
make you money now!!! NO MATTER 


Your computer is e "Commodore” from K-Mert or an "IBM-PC” with all the goodies on 
it or anything in between, you can use it to provide enough second income to let you Ive 
lite on the leading edge, or, It you prefer just plain old laid-back lazy Exther way, you can 
make life fun again. 

“THE COMPUTER ENTREPRENEUR” — 

Is the hot new book you may have read about. Over seven years in research and develop- 
ment — this book has 100 fully detailed business plans for you to choose from. They 
fange from @ traditional local bookkeeping service for small businesses to e far-out pro- 
gram for hendicapping the horsee that makee @ substantial income — and 98 others in 
between. 










SECTION ONE 
40 follow structions 
fe tning he ete, 
best suited t your pet: 
sonality background and 
circumstances 












SECTION TWO 
The Menu — Condensed 
outlines of each business 
venture $0 you may quick: 
ly lind those ct greatest 
imerest 


“THE COMPUTER ENTREPRENEUR” — 

Js not another one of those ‘101 Ways” books with @ paragraph or two of informetion 
about each business. Each business plan ts fully detailed — how to start-up, how to 
operate, how to sell the service, how to keep the books, number of working hours re- 
quired, capital needed, best location, city or county, etc. it even gives you @ quick and 
simple method of determining the best kind af business for you. 


















SECTION THREE 


Full detats of ach What 






business venture 
Unser Susp reeds ag an now ANO “THE COMPUTER ENTREPRENEUR” — 
Set Up a Compytenzed Corporation Filng Service oben) : le yours to examine without sk. You have up to three months to work with it and if not 
& ra Mook San satisfied for any reeson you may return it for e 100% refund. 


SECTION FOUR 
The Organizing Planner — 
Sepp sien naeuciOns 
on how to organize each 
Dusiness venture from 
choosing the name #9 
grand opening day 


SECTION FIVE 


rkeing Guide — 
Wd oa promote 
and sell your services 


the nght people at tha 
ngnttima 


ANO YOU DON'T HAVE TO BE A COMPUTER WHIZ — 

In order to start or operate these ventures. No programming or fancy special materials 

eer All of these programe run from “off the shelf” programe you probably already 
ve, 


YOU CAN OPEN A WHOLE NEW WORLD OF OPPORTUNITY 


A 65 year old man in Washington State A housewife in fowa ig making $750 @ 
makes $500 @ day withe TRS-60 mode! 1 month, with only @ couple of hours @ day, 
and our book, “COMPUTER EN- using the methods in our business report 
TREPRENEUR’, using report #163. #155, 


Aman and wile in Arizona are majong A teacher, working only in the evenings, is 
$4000 @ month using the methods in our — meking $1100 @ month using the methads in 
business report #102 busmness report #165. 


FREE!!! SPECIAL BONUS OFFER 


When you order our book 
“COMPUTER ENTREPRENEUR" HOTTEST 
COMPUTER 


we will include our special report. 
"HOTTEST COMPUTER BUSINESSES FOR 1985" it's 

BUSINESSES 
FOR 1985 



























Sernce 
arora Forsond) Budget Management Consultant 
un a Menu Planning Service 
Marts Com @ Stamp Collecion Inveniones & Values SECTION SIX 
tal Requirements — 
ee much capital 'S 
ed for each busingss ven 
ture and d you don't have 
it how you cart raise 
quickly 

















os to beep even i you oti the book. Tae por We 
launch you on your way to the fastest end highest cash 


Times Newsletter return computer businesses for 1985. ACT NOW. 


role for Small Qugnesses 





























ae pp 
r Name 
Recenables an Steemeni-Maiing 
ce cues Address, 
Seil Computer Programming Courses O cay Stave 
Please send me 1 book @ $2995 + postage & handing ($250), total $32 45 
90 DAY MONEY BACK a (California residents add 6% Sales Tax) 
rs UA RA N T E 7 G Ax Mit $8.0 par boos CASH, CHECK OR MONEY ORDER ENCLOSED 
| eee) EERELLET VEE EL 
It you're not able to meke money with your home! Card # 
computer end the information contained in our Expiration Date Signature 
book “COMPUTER ENTREPRENEUR” within 90 OEM a MAIL PAYMENT & MAKE CHECKS PAYABLE TO: 
days, send the book beck in saleable condition ®@) QO Computer Information Limited 


and we'll refund the purchase price in full How| 528-3665 (ig 11 The Point 


as ele PO. Box 1¢194e 
can you beat that? SO, ACT n Coronado, CA 92118 Phone (619) 266-9141 DA2 
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If you want 
_torun software 
with graphics on your 
monochrome 
monitor, we have 
some bad news. 


s we're sure you've been 
told, the only way 
to run software with 
graphics on a monochrome 
monitor is to buy a graphics card. 
For $499, the Hercules Graph- 
ics Card runs these best-selling 
programs: 
Ashton-Tate, Framework 
BPS, Overhead Express 
Lotus Development, /-2-3, Symphony 
MicroSoft, MicroSoft Flight Simulator, Micro- 
Soft Word, MicroSoft Chart 
Software Products Int., Open Access 
Software Publishing, PFS: Graph 
Sorcim, Supercale 3 


In monochrome only. 


And some good news. 


7 


or $395, the Paradise 
Modular Graphics Card 
runs all these programs. 
In monochrome. And in color. 
Asrays/Continental Software, Ultra File 
Ashton-Tate, Framework 
BPS, Overhead Express 
Brightbill-Robert, Graphix Partner 
Chang Labs, GraphPlan 
Dow Jones & Co., Dow Jones Morket 
Analysis 
Lotus Development, /-2-3, Symphony: 
MicroPro, Chartstar, Planstar 
MDBS, Knowledge Monager 
MicroSoft, Basic Compiler, Basic Inter- 
preter, Chart, Flight Simulator, Project, Ward 
PC Software of San Diego, Executive 
Picture Shaw 
Prentice-Hall, Execuvision 
Schuchardt Software Systems, Intecolc. 
Intemate, Intepert, Inteplan, Inteword 
Softrend, Aura 
Software Products Int., Open Access 
Software Publishing, PFS:Graph 
Sorcim, SuperCole 3 
Summa Software, Winning On Wall Street: 
Trader’ Farecast, Winning On Wall Street: 
Trader's Data Monager 
Advanced Ideas, The Gome Show. Master 
Match. Tic Tac Shaw 
CBS Software, Big Bird’ Special Delivery, Dino- 
saur Dig, Ernies Magic Shapes 
Davidson & Associates, Math Blaster!, Ward 
Attack! 
Designware, The Grammar Examiner, Math 
Maze, Language Arts, Spellicopter, States & 
Traits, Trap-a-zaid 
98 gow ae Learning Materials, Alien Addi- 
tion, Alligator Mix, Demolition, Division, Dragon 
Mix, Meteor Multiplication. Minus Missian 
Eduware, Algebra I, Algebra 2, Algebra 3, 
Algebra 4, Algebra § 
Individual Software, Professor Pixel. The 
Instructor, The Typing Instructar 
Knoware, Knoware 
Scarborough Systems, Mastertype. Songwriter 
Learning Co., Additian Magicion, Magic Spells. 
Maptawn Parade, Number Stomper. Reader 
Rabbit 
Scholastic, Turtle Tracks 
Sierra On-Line, Dragon's Keep, Troll's Take 
Sirnon & Schuster, Typing Tutar HI 
Spinnaker Software, Alphabet Zoo. Delta 
rawing, Fraction Fever, Hey Diddle Diddle, 
Kids on Keys, Kindercamp, Rhymes & Riddles, 
Stary Ma Nine 










The Paradise Modular Graphics 
Card runs all the popular programs 
Hercules does, plus 150 more. 


Springboard, Early Games far Yaung Chil- 
ren, 


lake o Motch. Piece of Cake 
Quizagan 
Thoroughbred Software, Exploring the 
Amazing Food Factory, The Fascinating 
Stary af Cell Growth, Haw Plants Grow. 
Migrating Malecules. Mastering Units of 
Measurement, Phatosynthesis 
Unicom Software, Funbunch, Ships Ahoy, 
Ten Little Robots 
Digital Research. DR Loga 
Energtonics, Energraphics 
Fox & Geller, dGraph, OZ 
oy Communication, Graphwriter 
BASIC, Graphwriter Combinatian, Graphwriter 
Extensian 
Harvard Associates, PC. Loga 
Innovative Software, Fast Graphs 
Mouse Systems, PC Paint 
PC Software af San Diego, PC Crayon 
Peachtree Software, Business Graphics System 
Arktronics, Jane 
Eagle Software Publishing, Personal Financier 
Monogram, Dollars and Sense 
Penguin Software, Graphics Magician 
Sierra On-Line, Hameword 
Adventure Enterprises, Sea Dragan 
Atarisoft, Centipede, Defender, Dig Dug, 
Donkey Kong, Pac Man. Robatron, Stargate 
Avalon Hill Game Company, Andromeda 
Canquest. Cooter Football Strategy, Cam- 
puter Stocks & Bonds, V.C., Vayager 


jatch, 


Paradise Systems Inc., 217 East Grand Ave., South San Francisco, CA 94080 
(800) 822-2020 Ext. 219 (CA) or (800) 527-7977 Ext. 219 (Outside CA) 


Broderbund Software, Serpentine 

CBS Software, Match-Wits, Mystery Master: 
Murder by the Dozen 

Hayden Software, Sargon Hi 

Innovative Design Software, Pool 1S 
Intelligent Statements, Asylum 

Microlab, Crisis Mountain, Death in the Carib- 
bean, Dino Eggs, High Rise, Miner 2049er 
Muse Software, Castle Wolfestein 

Odesta, Backgammon. Checkers, Chess, Odin 
Origin Systems, Ultima HI 

Orion Software, J-Bird 

PC Software of San Diego, Championshy 
Blackjack va i 
Penguin Software, The Quest 

Priority Software, Forbidden Quest 
Scarborough Systems, Buck Rogers. Congo 
Bongo. Star Trek 

Sentinent Software, Cyborg 

Sierra On-Line, BC's Quest of Tires, Champion- 
ship Boxing, CrossFire, Dark Crystal, Frogger. 
King’ Quest, Oil Well, Ultima Il, Ulysses and 
the Golden Fleece 


Sit Tech, Wizardry 
Sirius Software, Buzzard Bait 
Spectrum Holobyte, Goto 


Spinnaker Software, Snooper Troops #1. 
Snooper #2 
Sublogic, “Night Missian” Pinball 


t's true, Hercules only runs 10 of the 
161 ay eas with graphics for 
the IBM PC carried by SOFTSELs, 
the largest distributor of micro com- 
puter products. 

Since the Paradise Modular Graphics 
card is 100% compatible with the 
IBM color graphics standard, it'll run 
virtually every program written for 
the PC. In monochrome. And in color. 
Now and in the future. 

And we give you a $50 trade-in 
allowance on your old Hercules or 
IBM card. 

So see your dealer or call us. And 
get some good news for a change. 


PARADISE 


SYS TEMS, I1N C 


System Reset 
Button 


PC /uT/ AT 


Fast retenting ns sgelem power-dews when your 
hagteard lecks-up! Extends computer lita! 
1D-miaute installation en ang model with 96 soldering 
er meditying computer aning sappliad connecters 


‘System Resst Sutien unlike e simple switch deca aot 
require remove! of ang compemen( cor herme the 
syilem in any nag 


Freat mount modats instell behing front panel 
ARM Uiek software evesiable Our ARM Cok heids 
¢ata in RAM when redosting tram keybcard on PC 
end XT end when using sur keyboard driver 
When RAM Disk software te used wilh Resst Button 
oo PC itholde dele ander ang conditions ether then 
powering off FC et 
Hieset Sulton (ea) $2495 - 
Dulten w/eoflware $39 95 
Frent mount add §=$:5005 $1000< $1000 
EW: COMPAS portable Button $2995 
Measy order casters check VISRor MC OK 
Pers ‘Comp check 2wk/clewr Pur Ordr G Quant cell 


Ried $2 50 S/H Calit €S% Tx COD $300 VISA/MC 3% 


Seronty Ports 00 days teClwore repiacernen! only 


ELLAN ENGINEERING 
33 Ne San Gabrial Blvd Suite 205 
Posadeun CA 61107 
ELLAA ss 
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® 100% Cotton Canvaa. 
© Beige with Grey Trim. 
© Embroidered Emblem. 
Custom logo !n quantity! 
For: IBM, Wyse, Wang, Teievideo, 
Epson, Okidata, NEC, 
Compaq, Apple. 


Contemporary ComputerWear 
1320 - 36th Ave. /San Francisco, CA 94122 
(415) 759-1466 
Dealer inquiries Welcome. 
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OPT-TECH SORT™ 


SORT/MERGE Program for the 
IBM-PC, XT, AT & Compatibles 
Btrieve Files Now Supported 
@ Whiten in exsambly language for high performance 
Example. 4,000 records of 128 bytes sorted to gre key 
8 pointer file in 30 seconds, COMPARE 
© Sort ascending or descending on up to nine fields 


To order or to receive additional information 
write or call 


OPT-TECH DATA PROCESSING 
P.0. Box 678 Lake Tahoe, Nevada 89448 
702) 588-3737 
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41256 120s *3.15 
V41256 10" AK 
t20ns $4.05 
150ns 


150ns 


BE. PROMS 
270256 250n8 


27256 (2 
27128 


2764 
2732A 


10) 5882000 ‘ 


CALL Gon CURRENT 


Teach your PC* 
to print perfect bar codes 


SUBROUTINES *129 
DATA SOLUTIONS SYSTEMS 


190 Creepl Count Sense Cru, CASSOND G0R4ES-O8I0 
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BULK DISKETTES 
e——_- 


sy 










§%" O0S/0D with hub ring and Tyvek sleeve, bulk 
paces ed, no labels, factory warranteed Shipping 
extra vor quantity 50, add 10¢ each. 


Get the same low price our high-volume 
duplication customers get! 


CALL TOLL FREE 


1-800-321-4668 


in Colorado, 303-234-0871 
VISA, MASTERCARD, OR COD ACCEPTED 


A | 1315-F Nelson St. 


Denver, CO 80215 
CIRCLE 583 ON READER SERVICE CARD 



















BEYOND 4.77 
OVERTHRUSTER™ 


© Actual 60% speed increase 
(7.38 Mhz) 

® 100% compatible With all software 
With SpcedSwitch™ 

© Does not require an expansion slot 

© Uses 8088-2 in place of 8088 

© Supports 8 Mhz 8087 math chip 

® includes 2 Reset function omitted on 
the PC 

© Easy to Install - no software needed 

: Price ONLY $295.00 


20 chip increases speed 25% on all CPU 
operations. Also includes full 280 
instruction set for 8 bit programs on 
your PC. $23.95 

AT clock crystals 8 to 12 Mhz (39 to 60% 
speed increase ) from $15.00 
Call for Quantity Discounts! 


(503) 484-4542 
vy stem 3088 West {Sth, 95 
Wy pris Eugene. OR 97402 


For Your Home or Office !! 


+ space saving 

+ convenient paper storage = 
- dotted for bottom food = 
- attractive smoked plexigiass 

+ Iwo sizes fo accomodate oll printers 


15° for €0 column wam- $ 28.00 
24 Jot 432 column wiath - $ 39.00 


free shipping in the US 

Moss residents include 5% sales tax 

Coll fou Free - 1-800-824-7888 

Operator no 580/24 hours 

of Coll (647) 425-2314 

Thermo Fab, inc —= 
Wolker Road, Shirey MA 01464 Ss mame 


FASTER SCREEN WRITING... 
juet the beginning 


for a new type of program: 


FANS ~ 
CONSOLE™ 


The Integrated Console Utility™ 


As reviewed in Lotus June 85 p: es 
“all the little things IBM forgot”. 
IBM-PC, XT, AT & einhen: 
Sharewsre dick $25 or 325p Manual 
(wielip case) & disk $60. 


HERSEY MICRO CONSULTING, 1NC. 
Box 8276A, Ann Arbor, MI 48107 
(313) 984 ~ 3259 x101 VISAMC 
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PC-WRITE (werd processor) 
PC.FILE 11 (dats base manager) 
PC-CALC (spreadsheet) 
PC-DIAL (modem communications) 
PC-DSMS (reiational database — 192K} 
PC-GEN LEDGER (business tookkeeping) 
BUS & FINANCE (46 basic business progrema) 
FINANCE MGR (home/altice bookeeping — 256K} 
PC-DESK li (nolahook catendar. alarm. atc 
PC-DESKMATES (desklop uiililies w/ windows) 
ARCADE GAMES (trog packman piitall eic 
PC: js GAMES (educational. basic games) 
BASIC GAMES (asteriod, a-wing seawoll. etc ) 
TUTORIAL (Basic — educational) 

Try a Six-Pac 

any six of the above only $38 00 


{ail ordars add $2.00 shipping & handing) 
sample disk and brochure $3.00 post paid) 


Popreme were 
(OM-PC 6 PC-jr, will run on comme commenting 
Be ertein! cnpethiy betere entering 


Soft/Plus Research 
PO. Box 590 = 
Boonville, CA 95415 | visa 
SS! (707) 895-2210 


900 am 200 pm MON FRI west coasl time 
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64Ka128Ke256K 


DRAMS 


80287-8 = 80287-3 
8087-3 = 8087-2 
8087-1 


BITTNER 


S = 


ELECTRONICS 


899 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 


(714) 497-6200 


CALL NOW FOR FREE CATALOG 


CIRCLE S80 ON READER SERVICE CARD 


ad aid om mere) | 
GUARANTEED 


Why risk duplicating your important 
programs on your computer, when our 
equipment is designed solely to dupii- 
cate disks and verity thew perfection 
100%? 


Over 600 formats. 32", 5¥%" and B". 
Plus serialization, copy protection, la- 
beling, packaging, shrink-wrapping 
and fast, personalized service. 


1701 E. Edinger Ave. 
Building A7 

Santa Ana, California 92705 
(714) 547-3383 (Collect 
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LOOKING FOR AFFORDABLE 
HIGH RESOLUTION GRAPHICS 


THE DRAWING TABLET 


is your answer! 
*640x 200 high resolution 
mode 


* Library functions 

* File operations 

« Easy to learn, menu driven 

* Technical support 

*MS mouse support 

* IBM PC, XT, AT, true 
compatibles 


49% 


+$3 S&H VisaMC TN +7 25% 


K SOFTWARE HOUSE 
Software. Service. Consulting 
Rt. 2 Box 83B1 
Unionville. TN 37180 
(615) 294-5090 
CIRCLE 601 ON READER SERVICE CARD 


I PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 


V20 cPpu.wupp700so-s $16.00 
8087-2 Math Coprocessors 140.00 
DYNAMIC RAM 
256K = 6akaa 150ns $7.99 
256K 120 ns 3.25 
256K 150 ns 2.47 
128K 120 ns 5.65 
64K 150ns 275 
64K 150 ns 1,00 
EPROM 
27C256 32Kx8 250ns $750 
27256 32kx8 250 ns 4.75 
27C64 exxs 200ns 3.75 
2764 8KxB 250nS 250 
STATIC RAM 
G6264LP-15enx8 150ns $299 


Sx COD 
Factory New, Prime Parts Poo 
MICROPROCESSORS UNLIMITED INC 
240008 teens Ae (918) 267-4961 
Prices shown above ere for Nov. 25. 1985 





PC Relmaehed hd 


AST SixPskPiue (64h . 
SixPskPlus (384K) 
MegePlue (64h) .. 
Advenisge (128k) 
Adventsge (15M) 

VO Plue 
PCnel - starter kit. 

Qusdboerd (84k) 
Qusdboerd (384) 
Qusdmeg-AT (1260) 
Quedmeg at {2M} 

Qusd| ek AT 

HERCULES graphics board 
Color Card with PP 

HAYES Modems. 2400 
Smsrtmodem 1200 
Smsrimodem 1200B 

Sel of 8 chips (64k) 

258k chips (esch) 

6067 chip. 

Msynerd Oisk Controlier 
Ssndstsr Series 
Interns! Herd Oisks from 
MaynSiresm ispe backupfrom 

Qume 142A 

Teec Fossa 

Tandon TM100-2 

coc 9409 

Verbatim Oelelite disks (10) 


VLM Computer Electronics 
10 Park Place @ Morrisiown NJ 07960 
(201) 267-3268 Visa MC, Check or COO 


SPEEDUPS 


ZDOS-P€ SUPERCHARGER 


The softwara package 

PCI Adde the res IBM forgot. in- 
creases display speed 1.3 to 4X! Recsils data 
fotled off the top of the screen. Eliminates filcker 
on IBM color graphics cerd. Powerful keyboard 
enhsncer with macros makes function keys and 
scroW jock work with sil programs. Trsnsters 
screen output to disk. Onscreen clock‘timer & 
more. Pop up menu controls sil functions. in 
handsome IBM binder with complete documenta- 


G088 TURBO SPEEDUP CHIP 


8 turbochip executes Instructions 
10-30% faster. High speed design maintains total 
compatibility yet speeds up ALL programs. 5 min- 
ute Inatalistion - just plug it In. Adds s powerful 
extended instruction set. Quickly peys for itsetf In 


‘wen MBE 
4 ANCE IS 0 ‘i oe 


PEEDUP 


AT CRYSTAL KIT 


Do it right! The most complete kit svsilabie to 
speed up your AT. A set of 4 quality crystals that 
from 7.0 to 10.0 Mttz. Allows you ta run at the 
highest epeed possible while still maintaining 
your ATs reliability. p 


your PC? Just plug in one of our quick boot 
ROMS. Your PC wiil boot as soon 8 you flip the 
switch! A must for serious PC usera. PC Quick- 
boot $29-95, XT Guickboot $48.95 Cail today. 


MBE SYSTEMS 


1355 Sunrise Ct. gente 
Los Altos, CA 04022 shivt! 
(418) 967-6100 


THE PERFORMANCE you acti 


CIRCLE Of ON RE QDER SERVICE ARD 


REPRINTS AVAILABLE 


Quontity reprints of orficies appearing 
in PC Magazine ore available and will 
be prepared to meet ony special 
requirements Inquines should be 
directed to Eileen Pfeiffer, Reprints 
Dept, 2iff-Davis Publishing Co. 4 Pork 
Ave . New York New York 10046, 
Phone 212-503-5447 


dH 









call collect (212) 503-5115. 





606 Santa Barbara St. 
Santa Barbara, CA 93105 


ACCESSORIES 
SUPPLIES 


2-LINE BUSINESS PHONES 


Incredible features include (FCC Approved): 
°2-Lines +Hold +Conference (3 party) buttons 
*54 Memones, suttabie for MCI or SPRINT 
“Hands Free Draling with Speaker Phone 
“Use RIIIC of RJ14C Jacks (Tone or Pulse) 
*No need for AC Adaptor-Music on hold 
“One year Warranty - Only $79.00 per set 
VOGUE IMPORTS INC. 

16123 Valeno Street 

Van Nuys, CA 91406 

(818) 901-0441 





KEYTOPS/KEY OVERLAYS 
TOUCHDOWN™ full size keylops enlarge major 
control keys on IBM & lookalikes, state model & 
color bik or IBM grey $2195. TOUCHDOWN™ 
key overlays available for 5251, 5520, 3270, 
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@ ADVERTISING RATES AND 
INFORMATION: 


Standard listings consist of a bold fead line (23 characters maximum); 7 
lines of body copy (45 characters per line); 4 lines for company name, 
address and telephone number. $200 per insertion—4 issue minimum. 
Additional charge for extra lines and company logos. Prepayment and 
frequency discounts available. Amencan Express, MasterCard, 

Visa accepted. Copy subject to publishers approval. Send typewritten 
of printed copy, reproducible logo art (ifapplicable) and remittance 

to Kathryn Cumberlander, Classified Sales Manager, Ziff-Davis 
Publishing Company, One Park Avenue, New York, NY 10016. 

For additional information, assistance, or to place an order by phone, 





IBM STYLE BINDERS, SLIPS 


Continuous paper with three large holes, 20 
lb to go m binders. Blank disk envelopes. Func- 
tion key cards tell user your F1-F10 meansngs. 
Low prices on floppy disks. Call, write for prices. 
FREE Catalog. Fast service, low prices. 
ANTHROPOMORPHIC SYSTEMS LIMITED 
S76E St. Charles Road 
Lombard, it 60148 
(312) 629-5160 
1-800-DEAL-NOW 
LASER PRINTER USERSI 
Toner Cartndge Recharge Kit $99.00 
(instruchons & one recharge} 

TONER ONLY (ONE REFILL black) $2000 
REAILLED CARTRIDGES $4000 


Call (617) 821-1427 or send orders to: 
PC. Comp, 1030 Turnpike St., Canton, MA 02021 
{all orders sent UPS collect if not pre-paid) 


BAR CODING 





BAR CODE/LABEL PRINTING 
THE LABEL MAKER™ pnts bar codes, OCR-A 
like and large characters from data entered al 


C BlueBook 


BAR CODE LABEL PRINTING 
PRINTBAR™ is a set of well documented pro- 
grams written in both MBASIC~ and dBASEII~ 
The programs print Code 3 of 9 bercodes from 
‘Sample data files on OKIDATA and Epson com- 
La sine PRINTBAR™ docu- 

mentabon meludes how barcodes work and 
where to get barcode readers. $149 plus $7 


MDNEY MAKER FOR 
CONSULTANTS 

Law bme management is the key to your share 
of $5 billion and specialized software-hardware 


sales projected by 1990. LTM fime and baling 
software for targe and small professional firms 
has recerved a published national rave review. 
Use it for Your own billing and sell it to attor- 
ney's, CPA's, and all others who bill for their time. 
Dealer discounts on every sale. LTM 1s consis- 
tently chosen over heavily advertised products 
some costing 10 tmes its $495 price. Send for 
Getails 


213-278-5249 





COMPUTER/ 
INSURANCE 





SAFEWARE 
ep careers ener Yo ey 
SAFEWARE provides tull replacement of hard- 
ware, mecha and purchased software As little as 
$39 a year covers fire, theft, power surges, 
earthquake, water damage and auto accident. 
pe el ad 
am to § 
SAFEWARE, THE INSURANCE AGENCY INC. 
2929 N. High Street 


Columbus, OH 43202 
(614) 262-0559 (OH), (800) 848-3469 (NAT) 












COMPUTER 
REPAIRS 









IBM PC/XT/PPC & COMPAQ 
PORTABLE REPAIR 

Circuit boards and electronic sub-assembhes 
professionally repaired on ATE (Automatic Test 
Equipment). An allemate solution, with lower 
pnicing and fast tumaround. Dealer & Maintain- 
7 packages available. From keyboard to power 
supphes. Call. 

UNITRACE 

2188 Del Franco St. 

San Jose, CA 95131-1575 

(408) 946-1090 





























COMPUTER 
SERVICES 
eens” Seb ) A Reaaeney 
We convert to 
XEROX PC-00S 
DEC WORDSTAR 
IBM MULTIMATE 
LANIER SAMNA 
WANG ASCH 
MiCOM 
‘Also most CP/M pic iy Call for our low prices. 
Test conversions available 











(714) 522-7762 
{Toll Free (800}—824-4851 in Calit.) 








DATA 
CONVERSION 









FULL SPECTRUM 
of Data Conversion services 
© Quick Turnaround 







e Highly Professional 

@ Most Conversion Scenarios 
Computer System Services, inc. 
5 East 16th Street 


New York, NY 10003 
(212) 242-5255 
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OON’T REKEY-CONVERT! 

‘We use the latest disk, tape, scanning, & tele- 
communications technology to reformat data for 
you. QUICKLY AND ACCURATELY, USUALLY AT 
ONE TENTH YOUR CURRENT COST. We trans- 
fer data between word processors, typesetters, 
micros, minis, maintrames, & software pack- 
ages We supply a full range of consulting ser- 
vices including Data Customation and Database 
Development. 

Oata Conversion Laboratory 

67-27 168th Street 

Fresh Meadows, N.Y. 11365 

718-939-4921 


DISKETTE COPY 
SERVICE 


9 TRACK TAPES te IBM-PC 

Convert maiting lists or other main frame data 
on 1600 BPI 9-track tapes to PC-DOS 5% disk- 
ettes New automated process guarantees data 
verification. Easy instructions for loading to your 
data base (dbili, RB4000, etc.) or hard disk. Only 
$60 per million chars, $95 minimum. Bernoulli 
box $30/M 

ASI. Inc. 


HYPERION OWNERS 

Are you running out of memory? HyperRam— 
Miniature external plug-in module (4%" x 5%” 
> 75") increases the memory to 512K or 640K. 
Now available! $350/$450 

Technovation Research 

63 Widdicombe Hill Blvd. Suite 1103 

Weston, Ontario M9A 482 

(416) 245-1656 


HARDWARE 
ADD-ON BOARDS 


(EEE 488 CONTROLLERS 

‘The most respected name in GPIB intertaces for 
mucrocomputers olfers you two IEEE 488 Con- 
{rollers for BM compatible Personal Computers. 
Ziatech’s hp Quarantees you the best 
Gocumentation and most efficient software 
available Two-year warranty Call or write for free 
iMormation packet. 


a|lzverecn 


Ziatech Corporation 

3433 Roberto Court 

San Luis Obispo, CA 93401 USA 
(805) 541-0486 ITT Telex, 4992316 


FIXEO O1SK BIOS/BOOT 


GOLDEN BOW SYSTEMS 
PO BOX 3039 

SAN DIEGO, CA $2103 
619/298-9349 


SPEEO UP YOUR IBM AT 
Our speed lat can accelerate your from 
its current speed of 6 mhz to 10 mhz (66% mn- 
crease). 80 test/utility programs included. Easy 
instructions, non-technical installation No sol- 
involved. 99% success rate From $10 to 
$49.95 Visa-MC-COD. Call about High Speed 
90286, 80287 and othes AT enhancements. 


8 PORT SERIAL 1/0 
AJ fast a single board for the IBM PC to drive B 
S10 ports. Full RS232 on all parts, asynchro- 
nous, separate baud rates on each port. Based 
on the IBM standard INS8250 Make your own 
stat mux, talk to 8 CRT's trom one application 
program, or connect multiple peripherals Deliv- 
See ee 


COOLING DEVICES 


LESS NOISE! MORE COOLING! 
Does your PC sound like a high speed turbine? 
Does it use expansion cards that create extra 
heat? Solve your noise & cooling problems with 
the SILENCER trom PC Cooling Systems. Each 
model utilizes a super quiet, West German, afl 
metal, 442" fan Mode! SQ coots with 84% less 
forse than the standard fan @ replaces! Model 
HP provides over 100% more cooling! Mounts. 
to existing holes on the back of the 18M PC or 
EL ee eer SR NICY 


PC COOLING SYSTEMS 
31510 Via Avarat Dr. 
Bonsall, CA $2003 
(619) 723-9513 
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Ce Se eran ee) 
HARDWARE 


COMMUNICATIONS 


CUSTOM PROOUCTS 

Creatrve Communications, Inc., Custom Prod- 
uct Division, offers research, development, and 
manutactuning capabilities, according to your 
product specification, budget, and schedule. in 
most cases, functional prototypes can be com- 
bleted within 90 days Call us today to discuss 


801-373-9843 TLX. 469241 
Sa perme eener | 


HARDWARE 
DISK DRIVES 


8 INCH DISKETTE SYSTEM 

Read, wnte, and format diskettes trom 18M 
mainframes, municomputers, data entry equip- 
iment, etc Complete easy to use software 
handles EBCDIC conversion Can read and write 
CP/M 8-inch diskettes (many formats). You also 
can use 8-inch drives for PCDOS files; 1200 KB 
per diskette! $1150 complete. 

MicroTech Exports 

644 Emerson St , Suite 8 

Palo Alto, CA 94301 

415-324-9114 


HARDWARE 
POWER 
PROTECTION 


MEIRICK STANO-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides back-up power and protection from 
power fatlures, brownouts, surges, spikes, and 
Gower fine norse. The enclosed battery wil sup- 
lle lel negli 
240 watt system-$365, 400 watt system-$495, 
800 watt system-$795 

MEIRICK Inc POWER SYSTEMS DIVISION 
Box 298 

Frisco, CO 80443 

(303) 668-3251 





HARDWARE 
STORAGE DEVICES 


COUPLER FOR 9 TRACK TAPE 

Two modets available to read and wnte 2 in 
Tnagnebc tape with formatted 9 track dives. Runs 
all speeds and densities in PC, XT and AT run- 
ning MS-DOS or XENIX Oata transfers up to 
904,000 bytes per second! Complete with cable 
and software, prices start at $880. 

OVERLAND DATA, INC. 

5644 Kearny Mesa Ra. 

San Diego, CA 92111 

(619) 571-5555 


HARDWARE 
PERIPHERALS 


QUICK BOOT YOUR PCI 

FOR IBM PC's ONLY! The PC-INMATE, a Firm 
ware ROM Module for the IBM-PC!! Features. 
BOOT within 10 SECONDS! BREAK THE 640K 
BARRIER! Access up to 704K of RAM!!! (Lotus, 
DOS. etc ) SCREEN RELIEF - protects your mon- 
itor, and MORE! Easy PLUGS IN-NO SLOTI 
Special intro Offer $49 95+ $3S/H Dir. inqu- 
hes accepted. CK/MO/VISA/MC 





JS & J SOFTWARE 

1281'S King St, Suite 6A 
Honolulu, HI 96814 

24 br Orders: (800) 821-5226 ext 435 


SHARE PC PORTS FOR $200 

SHARE mulbpie PC's with a printer or a modem 
NO MORE manual switches or toss of data 
SHARE a terminal with a modem ora printer NO 
MORE cable swapping or T-switches SHARE 
printers SIMULTANEOUSLY with one PC Call to 
jearn more about expanding your resources— 
without inflating your budget 


RS 


AMAT 


Gane Orvices 


TIAMAT 

PO Box 470300 Suite 1113 
Tulsa, OK 74145 

(818) 627-0891 or 627-7594 


MAILING LISTS 


MAILING LISTS 

Now over 855,000 micro owners Select by brand: 
219M Apple, 179M IBM PC, 156M TRS-80, 97M 
Commodore and more! 9 phone verified reseller 
{ists mctuding 6.211 stores., VAR's cham buying 
offices, Canadian and more! 25,000 Unix users. 
14,000 computer companies. Lists by software 


sts. Call or write for FREE catalog. include phone 
and type of business you're in, 

bv Brechner 

TARGETED MARKETING INC. 
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PUBLICATIONS 
CATALOGS 


ASSEMBLY LANGUAGE A SNAP! 


LITTLE BROWN & CO. PUBLISHERS 
200 West Street, Code M52069-1 
Waltham, MA 02254 
1-800-343-9204 


SECURITY 


STILL WAITING? INSECURE? 
module-$69: 


Telephone (718) 667-1019 


TAPE TO DISK 
CONVERSION 


TAPE TO OISK CONVERSION 

Convert any 9 track magnetic tape to or from over 

500 formats including 3%", 5%", 8° disk for- 
Formats 


Displaywr, 

NEIR, 05/6 and 500 more. Disk to disk conver- 
Sons also avail. Call for more info. 

PIVAR COMPUTING SERVICES, INC. 

47 W Dundes Rd. 

Wheeling, lines 60090 
(312) 459-6010 


CUSTOM PAYROLL 

Ail systems support multiple pay categories, 

calculation of all taxes, user-defined deduc- 

tons, exceptional item handling, a variely of 
feports, paychecks and W-2 forms. 


Phone: (913) 381-9118 


2B4 


PC-FUND 

PC-FUND ts a fund accounting system for focal 
Qovts, schools, colleges, and not-for-protil 
groups The system includes’ General Ledger, 
Report Writer, PO/Encurnbrance, payables, re- 


Supports up 
1099 funds, 9999 departments and up to 36 fis- 
cal penods are on tne PC-FUND runs on the 
IBM-PC and most MS-DOS & XENIX computers. 
AMERICAN FUNDWARE, INC. 
PO, Box 773028 
Steamboat Spnngs, Colorado 80477 
(303) 879-5770 


CRYSTAL PAYROLL 

Fastand easy to use Computes wages and taxes 
in secands. Prints checks with itemized stubs or 
stubs only (after the fact). Ten user defined pay 
types for hourly, salary, dollar, bonus, commis- 
sion, tips, and piece rala wages, expenses, and 
ten voluntary deductions including 401Ks. True 
mulbple pay and deduction rates. Alocation to 
multi GL accts and depts. Mulli company. Ideal 
for payroll services Federal, state and local taxes 
with flexible employee options. Quarterly and 
year-end reports Standard $395, Restaurant 
$595 Construction $595, Farm $595 VISA, MC, 
AMEX 30 day money back guarantee. 
CRYSTAL SOFTWARE 

3100 Broadway, Suite 203 

Boulder, Colorado 80302 

(303) 443-5528 


G/L ACCOUNTING POWER 

Now, the same financial reporting power used 
by offices of all the “Big 8° ts avaslable to cor- 
porata controliers AMI's DATAWRITE® Corpo- 
rate General Ledger gives complete flexibiltty for 
custom reports Fined Assel Management and 
Financial Plan Link to Lotus 1-2-3” are avait- 
able too Nationwnde support. 


Accountants Microsystems Inc. 
3633 136th Piace SE 
Bellevue. WA 98006 
800-426-8201, 206-643-2050 


CASH CONTROL! FOR $35 

Check Book & Shoestring” A personal or busi- 
ness CASH CONTAOL system. Lises bank & cash 
transacbons to track income, expenses, & CASH 
FLOW. Prints checks, expands or income sum- 
manes by acc’l. totals. Excellenl for tax prepa- 
ralton. Fully menu driven. Requires Lotus 1-2- 
3/BM PC or comp. Add S/H. VISA/MC accepted. 
Audi Electnc 

acc tl eel Freemont, CA 94536 
(800) 32 

National Hn (415) 791-6994 CA. 


CONSTRUCTION ACCOUNTING 

The CMAS system ts designed for contractors 
where tracking job costs is required. Modules 
melude. Job Cost, Payroll, A/R, A/P. General 
Ledger, Estimating, & Service Billing. CMAS 
software is fully integrated, includes automate. 
invorcing & tres-in to most spreadsheet & WP 


11000 Cedar Road, Suite 110 
Creveland, OH 44106 
(216) 721-3400 


GENERAL LEOGER PACKAGE 
FINANCE MANAGER II: A personal/small busi- 
ness generat ledger systern for the IBM PC. Menu 
riven, easy to use, all major reports, budgets 
and graphics. We have so much faith in this 
package we are offering an evaluation copy for 
only $7 or a registered copy for $63. 

GENESIS SOFTWARE 

PO. Box 16007 
Colorado Springs, CO 80935-6007 

(303) 576-5333 MC/VISA/AMEX 


CYMA ACCOUNTING USERS! 

Utize the number-crunching and data manip- 
ulation power of your data base or spreadsheet 
to lurther analyze your data. Our 
program converts your CYMA data to DIF, ASCti, 
or 1-2-3 worksheet formats to provide a link with 
BASE, 1-2-3, Wordstar etc. IBM & compat. 
$150 Callior details. 

PROFIT PLUS 

2300 Bridgeway 

Sausalito, CA 94965 

(415) 331-7597 

ESE ea) 


SOFTWARE 
BUSINESS 


TIME ACCOUNTING & BILLING 

TABS is designed for use by professionals who 

bull on the basis of time (attomeys, accountanis, 

etc )AB.A. approved Quick-easy entry and edit. 

TABS is easy to understand and operate ST's 

tull feature software is currently in use by over 
MS-DOS, Novell 


SOFTWARE TECHNOLOGY, INC. 
620.No 48th, Suite 120 
Lincoln, NE 68504 

(402) 466-1997 


HardRunner™ 


A.dnve $3495 plus $5 s&h. For further inor- 
mation saa advartisas Index listing for 
Nostradamus. 

NOSTRADAMUS. 

5320 South 900 East 

Sait Lake City, UT 84121 

(801) 261-0769 


PROFESSIONAL TIME/BILLING 
Handles 400 clients, 20 partners, 80 job (840 


more Free telephone support. 
$149 (VISA, M/C, AMEX). Other original soft- 
ware. Call/Write for FREE CATALOG! 
MICRO-ART PROGRAMMERS 

173 Birch Avenue 

Cayuces, CA 93430 

(805) 995-2329 (24 hour) 


BUSINESS FORMS! 


sequential counter. 
rang Pree: $140 plus $5 S&H. VISA/MC/ 


Boorse 7005 Orders only. 
Vertical Solutions, inc., P.O. 
Box 5051, Evanston, tL 60204 
312/328-3961 


CUSTOMER SUPERBASE $35 

This easy to use powerful menu driven cus- 
tomer info system has helped thousands. Find 
Customers in one-two secs-no sorting. Unlim- 
tted number of records & labels per customer. 
Full screen editing. Mailing !abels by 2p or name. 
Password protection Full customer lists. Take 
memos-tecail Ihem tater & much more! $35 call 


MAKE LIFE EASY! ASK ABOUT SUPER 
LITIES| 


VISA/MC (718) 651-6700 


BILLING/INVOICES 

MANAGEMENT MATE SOFTWARE SERIES- 
BILLING™ was designed with simplicity in mind. 
Protesstonals, retailers, and manufacturers, 
prepare bills or invoices the way you already now 
how Produces a professional bill/invoice, daity 
and monthly summaries, ageng reports, monthly 
Statements and more. Does not use time or in- 
ventory. $195 + $5 s/h $35 demo disk. 
OEPALANTINO/CATARIOUS 

22 South Clinton Street 

Doylestown, PA 18901 

(215) 343-4771 (215) 345-0433 
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LP@8-LINEAR PROGRAMMING =e es a |) BASE OEVELOPMENT SYSTEM 
ter ath nd el SOFTWARE SOFTWARE pe price sma ay ad 
programs constraints en ee source, ubivhes, & programs 

2255 vanables. A new product-form version ac- 
C08 pblas wp © 510250, Fees. | BUSINESS COMMUNICATIONS _ | Se yoganners eta wit manoge 
clude intaractva and batch oparation, | PROJECT windows let you edit up to 4 command files on 
Spreadsheet and editing, a storage complete w/powertul develop- 
aston fx potlens and aces sews ne | MANAGEMENT toms. 
input/output. Simplex algo restart, a com- COMPUTER-TELEX-LINK GLOBAL TECHNOLOGIES CORP 
plete report generator, sensitivity analysts. Re- Link your computer to telex with Cawthon’s | 16579 € Louisiana Dive 
(quires 192K. $99 with 8087 support, user's gure. | AHAI (408) 458-9119 Computer-Telex-Link Available tor US and | autora CO 80017 
VISA/MC. You found it! The number to call for software to | overseas applications, Cawthon's Telex-Link (303) 337-7758 
EASTERN SOFTWARE PRODUCTS, INC. manage any complex project, e.g.:R &0,CON- | is easy to use, has on-time help, self-test 
POB 15326 STRUCTION, BUSINESS/VENTURE PLAN- | diagnostics, trequentty called numbers, 2 | [aS 
Alexandria, VA 22309 NING! Demo Sampler-Pack includes PMS-ll, | completa User's guide, and excellent sup- SOFTWARE 
(703) 549-5469 RMS-il, MMS-Pil, HARVARD TOTAL PROJECT | port. For many computers and operating 

MANAGER, HORNET, PERT-MASTER, TIME- systems. 
-_ UNE, SORGM SUPE PROLECT PLS Ost Cawth DATA 

1088— ot Project Managers and Microcomputer 
TRANSPORTATION ROUTE proessionas prove NEEDS ASSESSMENT awthon =| ENTRY 
Aveta aie stem ar Indng mes | SET-UP TRANING WOU CONSLLA " Scientific 
May have aftangement! o 

up to 512 nodes and 32768 links Includes pro- * sas Group mie bi 
caxlures for finding the shortest path between two sone bh Pe el eae 
points , sequences of up to 50 stops, finds min 24224 Mictugan Avenue Pinto compreten 
imum Spanning tree, time or distance between Dearborn, Michigan 48124 Sive, tull function for high volume, heavy editing 
all points. Menu-dnven, graphics display, & Phone 313-565-4000 Festves cite, Sieg evnuncl + vee 
features smiar to LPBB. Req. 192K, color Hei pol. seme Fedak foal ey 
Graphics. $99 w/8087 support, users guid, US. WANT FREE SOFTWARE? eae 
foad network. VISA/MC Bulletin boards have it. VOR-TALK puts it on Software Consulting Service Inc 
EASTERN SOFTWARE PRODUCTS, INC. AHALING. PO Box 8405 your disk! Can pay for itself in 10 minutes! | goa Fourennds Drv, Sute 231 
eke re Peel Cruz, CA 95061-8405 (408) 458-9119 a Help, Windowed Menus, Split- | can antono, 1X 78239 
Nexandna, Management SERVICES! een viewing/transier on two port sys- ‘ 
(703) 549.5469 tem, Dozens of emulations & MUCH MORE! | '°12)656-6484 

MicroPERT® 1 FAST! FRIENOLY! & POWERFUL! For {BM & 


QUERY FACILITY/REPORT WRITER | Mutproject sched xt Compatible w/192K, async & DOS 2.00 & | RODE/PC DATA ENTRY SYSTEM 
*QPLEX IV" reads “any file formats” (COBOL, | compatibles arise etal Osean up. Pertect tor business tool!! $195 Visa & | RODE/PCis unmatched torpower & ease-of-use. 






















BASIC, DBASE, Btneve, ASCII, etc.). Lets youse- | Gantt chart & Cost/Resource M/C (Ohio Residents Add 6%) Menu-dnven, pop-up help; heads-down speed, 
lect/sort"“any printout” (your own specitforns, | screen or printer Plaid 229 | VOR-TECH Corp. tetendive input vaRsaon, alpomatic referral 
reports, labets, bar graptts) or query. Export your | subprojects. DIF output. Extensivemanual.1 Year | 104 6th Ave (Chaut) ing. conditional processing: operator stats; 029 
exishng data to spreadsheets and word proves- | jimuted warranty. Call/write for brochure. Price: | Miammsburg, Ohvo 45342 keyboard opton, much more $40 demo. $595 
Lae “ll dena a ei $350.00 (Demo $25 00) Sr) nari a al 
aval . Xenix, Unix, Sheppard Sottware iscounts. 

Snow Software Corporation 4750-P Clough came SOFTWARE DPX INC. 

3330 Fisher Road Redding, California 96002 | 20823 Stevens Creek Bid. 01-6 

Clearwater Fi 33519 Phone: (916) 222-1553 DEVELOPMENT paeie Se 

re SCHEOULE GRAPHICS™ TOOLS i - 





BASE [1/1 SOFTWARE ta 1-2-3) swnoho at ee Al 

Lotus 1-2-3/Symphony input. Features many 
GENET LEDER rosy craphic symbos or representing actly dura. | OEVELOPMENT SOLUTIONS Toca sctiael aa tiiaeduea 
dINVOt $99 | tons and milestones. Easily place text with Use your PC as a complete development sys- | <--26n applicabons. Features. paint the screen 
GINVOICER (Billing & A/R) $99 | symbois Many otherteaturestorcreating effac- | tem Cross-assemblers target most popular chip | form design, data validation, table & file lock- 
SALES ANALYSIS (Works with GINVOICER)$99 | tive schedules Requires PC/MS-DOS and dot | families Debug with AVSIM full-screen SoR- | Woe Help keys, logic processing, reformatting, 
408 COSTING (tor Contractors) $99 | matrix printer $59.00-speaty printer. (CA. res | waresimulators and TRICE in-circut emulators. | itch totals, verfication 129 KB remapping & 
JOB ESTIMATING (Works with Job add 6% ) Tum your code into firmware with superfast | more Demo $24 Operator $545. Developer $845. 
Costing) $99 | SUCCESS SOFTWARE AVPROM EPROM programmers. Available for Volume pricing 

14252 Culver Drive Suite 448 CP/M-80, CP/M-86, PCDOS/MSDOS host | patarex 

SOURCE CODE inchided for BASE Mor Re- ] Irvine, CA 92714 systems Priced fram $200 Call for details. = | 50 sin Street 
Quire printer, 2 360k Floppys or Hard Disk (714) 551-6224 San Francisco, CA 94107 
GATAMAR SYSTEMS—{619) 223-3344 (415) 541-0780, (800) 962-8888 
eee AVOCET 
Master Card-Visa-Check-COD 


SYSTEMS INC. 
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SOFTWARE 


DATA 
MANAGEMENT 


































PC-FILE tl” 


global changes, macros, mailing tabels, format- 
ted reports with selection and calculations, sub- 


Next generation offspring of PC-File IN All the 


DATA 
TRANSMISSION 


TRANSFER/1-2-3° 

Easily transfer your selected data direct from your 
PC files into Lotus or Symphony Handles nu- 
menc or atpha ASCII data. Has automatic 
spreadsheet creation & reusable file definitions. 
Order now & get free copy Function Key Loader 
utility PC/XT, DOS 2.x Only $9.95 + 2.50 s/h 
Caltt add 6% tax. MC/VISA, Am Exp, company 
check 

SOFTMARK 

PO Box 171085, San Diego, CA 92117 

Ordes. 619/280-2077 (CA), 800/858-0692 





























FIRMWARE PRODUCTION ON PC 
LINK&LOCATE enables PC users to 


3303 Harbor Bivd, C11 
Costa Mesa, CA 92626 
(714) 241-8650 


286 


TURBOPOWER UTILITIES 
Nine Powerful tools for Turbo Pascal users on 
PC/XT/AT & compatibles—Pretty Printer; 
Execution Timer & Protiter; 
Pattern Replacer; File Diflerencer; Command 
Repeater & more. See ads in Byte & PC Tech or 
call 408-378-3672 for more info. OSDD disk & 
140 pg printed manual $55 With source code 
& theory. $95 Order toll-free at (US) 800-538- 
8157 x830, (CA) 800-672-3470 x830. 


u 





gure 


TurboPower Software 
478 W Hamilton Ave , # 196 
, CA 95008 








SOFTWARE 
EDUCATIONAL 


ABC STATISTICAL SOFTWARE 


data entry system and file utilities. Processes to 
200 variables, unlimited cases (must fit on one 
desk). Reads ASCH, SPSS data. $200 ($100 non- 
profit), Demo $30. Outside US add $15. 


Ann Arbor, Michigan 48106-1248 


UTILIZE THIS SPACE! 


(212) 503-5115 collect. 





SOFTWARE 


ENGINEERING 


ENG/SCI GRAPHICS 
OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scientrhc 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-dniven, fledble, 
esi Choice of formats: tabular/line, 
pie, 3-D wire frame & much more! 
cane $195, OMNIPLOT(P) $195, Both 


MICROCOMPATIBLES 
301 Prelude Drive 

Silver Spning, MO 20901 
(301) 593-0683 


NEW STRUCTURAL OESIGN 
Fast, efhcrent, versatile structural analysis and 
design program in spreadsheet format—BEAMS, 
COLUMNS and FRAMES of any material, Frendly 
input and output with data storage and COLOR 
graphics. Specity PC, XT or AT and send $25 for 
demonstration diskette to: 

C-Squared 8-Squared Software Design Inc 
763 27th Ave. 

San Francisco, CA 94121 

(415) 751-1337, (800) 621-0851 


SIMULATION 
GPSS/PC 1s a tull-power version of GPSS, the 
most popular maintrame simulation language. 
More than justa language, itis a semulation en- 
wronment specifically designed for mteractive use 
on today's high-speed microprocessors. Using 
GPSS/PC, you can predict effects of changes to 
real-world systems. 

MINUTEMAN SOFTWARE 

P.O. Box 171/B Stow, MA 01775 

1-{800) 343-0664 ext, 4800 (US.) 

1-{800} 322-1238 ext. 4800 (Mass. only) 


ATLAS Tutor & 

ATLAS Syntax Verifier 

ATLAS Tutor ts a menu driven training toot to help 
engineers leam to generata ATLAS code ATLAS 
Syntax Vernier is a development tool to make you 
more productive off-station. The verther ts menu 
riven and runs in an interactive ora Batch Mode. 
Both are in accordance with EEE Standard-716. 
Price $400 each or $550 tor both. 

Requwes 192K for the tutor and 256K tor the 
veritier, DOS 2.00r later, and two disk drives. 
DUBERT international, inc. 

8856 Glenhaven St. 

San Qiego, CA 92123 

(619) 277-4700 


BEAM ANALYSIS & SPRG. DESIGN 

Beam Analysis Prog. calculates shear mo- 
ments, reactions, slopes and deflections in 
beams. Pnce. $50.00 Helical Spnng Design Prog. 
for compression, extension and torsion springs. 
Price $75.00 Both packages include disk and 
documentation. For IBM PC, PCir & compat 
bles & for Apple I senes of computers. 48K 


33-47 14th Street 
Long tsland City, NY 11106 


CREATE PCB's EASILY 

Easily create double-sided printed circuit board 
artwork of up to 21" square using PC-Layout on 
an IBM-PC. The artwork is created using a color 
artwork editor The final artwork, sokler mask and 
Silk-screen (text) is produced using either a pnnter 
or a plotter. Price $745. Demo Disk/Manual $45. 
DRACO TECHNOLOGY 


7210 Jordan Ave., Suite 050 


(800) 235-6647 ext. 646 (CA only) 
ENG/SCI GRAPHICS PLUS 
GRIOS 






V-BELT DRIVE DESIGN 
This program will design a V-Belt drive for you. 
Selects standard components for user defined 









STAR FLEET 

“i call STAR FLEET ¢ the world's most elaborate 
star battles game"—Jerry Pournelle, Byte Sept. 
“84, Features full color, music, promotions. Cap- 


MB 555 (192K), C-64, ATARI. 
CYGNUS For CC orders: 
PO, Box 57825 — (800)622-4070 


Webster, TX 77598 (000) 942-7317 
(713) 486-4163 (in Iilinors) 


COMPUTER TRIVIA 
Over 1880 questons covering TV, Sports, Mov- 
tes, Presidents, Science, Literature, Music and 
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PYLON RACER FLIGHT SIMULATOR 
Pyion Racer. Thrills & challenges of racing air- 
planes! Color graphics. See your opponent drawn 
in perspective on screen Race against yourself 
of @ fnend using flight data saved on disk. Op- 
thonal: use 1200 baud modems to race a friend 
in real time! Demo dist: $5.00. Pyton Racer: 
$44.95 + $2.00 s/h. VISA/MC. 


ESming 
tit 


Mind Systems Corp., 
PO, Box 506 
, MA 01061 


Northampton, 
(413) 586-6463 


LOS ANGELES ON A OISK 

Aled and graphics adventure game with a touch 
ot reality. Explore the city while looking for the 
location of hidden prizes. Includes instructions 
on how to program in your own city A thought 
provolong adult game for one or two players. 
Great fun! Req. 128K, PC/XT, color graphics 
adapter, $39.95 

Klynas Engineering 

PO. Box 1666 

Siu Valley, CA $3062 

(805) 583-1029 


CRYPTOGRAM SOLVER 

Full featured cryptogram program including butt 

in editor, disk save/load, prinles output, help 
functions. Unique “create your own” feature 62 
page manual. Sample puzzles included $29.95 
+ $200 shipping. GA residents add 4% sales 
tax 


TRAIN OISPATCHER 

TRAIN DISPATCHER 1s a realistic semulabon ot 
a allroad traffic control center It was created by 
designers ot CTC systrems for operating rail- 
roads and is used by some railroads in thew dis- 
patcher training programs. Available for IBM PC, 
XT, AT and Jr. for $35.00 + $2.50 s/h. Graphics 


Care required. 
SIGNAL COMPUTER CONSULTANTS, LTD. 
PO. Box 18222, Dept. 33 

Pittsburgh, PA 15236 

(412) 655-727 





SOFTWARE/ 
FILE CONVERSION 


ASCII to PFS : FILE 
PFS-FILE (18M Filing Asst) users. Don't rekey! 
Convert information from ASCA files na “row and 


bons, Inc., 
PO. Box 5051, Evanston, IL 60204 
312/328-3961 


ea] 
SOFTWARE/ 


GAMES 


3 GAMES FOR MONOCHROME 

VOYAGE TO ZETA BASE and 101 MAZES chal- 
Jenge your adroitness: drabolc predicaments and 
hazards, amazing graphics and sound effects. 
LET'S PLAY BRIDGE offers 65000 contract deats 





Gnive $17 each pp or send for free data 
Techno/Culture Associates 


PC/VEGAS GAMBLING GAMES 
Poker, Blackjack, Roulette, Keno, Sots. Exact 
Vegas odds. includes assist windows to explain 
your best bets and odds, help windows, cross- 
game sconng Graphics not mandatory. Written 
in ncesa, Req 126k PC/VEGAS—S$19, Source, 
games lib (90k}—$39 An excetlent way to learn 
C 


O& HBEAR SOFTWARE 
Bax 10793 


Marina De! Rey, CA 90295 

(213) 374-0358 

EE er a 
SOFTWARE 
GENERAL 


SHOP CHEAP—EAT SMART 

*COUPONOMIZER-Save more money with your 
discount coupons and rebates 64K 

“DIET ANALYZER-Lose those extra pounds! 
Tracks calones + 23 nutrients Ideal for menu 
planning 128 K. immediate shipment, 2 week 
money back tnal $49.95 ea. + $2.50 s/h AmEx, 


MC, VISA. Call for free brochure. 

NATURAL SOFTWARE LTD. 

7 Lake St, STE 7E 

White Plains, NY 10603 

(800) 626-2511, (914) 761-9329 in NY (collect) 

9.95 SOFTWARE 

PRNFILE Converts files for LOTUS import 

CHECK personal check writing program 

PURGE eliminates duplicate records 

LOG document logging and retrieval 

FORTRAN subroutine library (w/date & time) 
‘Many other programs, call for free catalog or send 

$995 95/program +$2 stupping to 

9.95 Software 

6300 Hillcroft, Suite 304 

Houston, Texas 77081 

(713)271-1060 
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$7.00... INCLUDING OISK 

© IBMPC Light Pen c/w software $70 

© 64k RAM (set of 9) 150ns NEC 4146. $10 

— Mult-Function Card c/w FULL RAM: 

1 

@ BARGAINS FOR HARDWARE/ACCESSO- 
RIES/SOFTWARE 

© 2,500+ Titles for IBMPC trom $7, APPLE - 

LOTS OF OOCUMENTATIONS, VOLUME 
DISCOUNTS 


State your computer a huge catalog $100 
MICRO-WORLD, Dept PC’ 

Towner PO Box 310 

Singapore 1232 

Republic ot Singapore 


DINE BY OISKETTE 
Computenzed restaurant guide ol Manhattan 


DIGITAL DINING 

Box 54 

Southport, Ct 06490 
(212) 582-2006 


SOFTWARE 
GEOGRAPHICAL 


US-ATLAS 

Locates 29,000 cities, with graphic display of 
States Computes Great-Circle distances Finds 
ail states with cities of the same name. Locates 
all towns within a given rads. Shows towns 5 
tm either side of a tne 40 mi tong Color graph- 
C$ or monochrome IBM-PC/XT/AT 192K DOS 
2.0. Send $39.95 money order or check. 





f 


{LLSTON PC-PROGRAMS, 
1930 Haysetton Dr. 
Jefferson City, MO 65101 
(314) 635-3417 








35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the BM PC into bniiant 35mm 
Color sides with color resolution 400% better 
than your monitor Leave your printouts behind 


EXECUTIVE PICTURE SHOW 

Stop! Before you take an expensive look at Gra- 
fix Partner, PC Paint, ExecuVision, or any other 
gfapincs package, shouldn't you take a look at 
the free-form drawing/presentation graphics 
Packages that do more? Give us a call or write 
us tor intormation about Executive Picture Show 
and PCcrayon $15 Trial Versions available. 


sf. 


EXECUTIVE 
PICTURE SHOW 


PCSOFTWARE 

9120 Gramercy Dr., Ste 416 
San Diego, CA 92123 
(619) 571-0961 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen graphics): 70 Microsoft /IBM 
2.0 FORTRAN/PASCAL, RM-PROF, OR, SS 
FORTRAN callable subroutines Prof graphics 
Power backed up by a 100 pg user manual. 5 
Packsinone gen utility, 2-Dinteractve, totat2- 
O plot support, 3-D plots, 3-D sold models 
(tudden line removal) $135 H-P.H- Plotter? Try 
PLOTMATIC for compiete plotter graphics ca- 
pabiidies interface w/GRAFMATIC. $135. Both 
$240 


MICROCOMPATIBLES 
301 Prelude Drive 

Stiver Spring, MD 20901 
(301) 593-0683 


GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphics support for your dot 
Matrix printer Use the PrtSe key to produce 
quality B&W or colar scaled dot matrix repro- 
Guctons of your display on your Epson, IBM, 
Oledata, 10S, Centronics, DEC, Anadex, Data- 
south, Gem, Tl 850, Riteman, Toshiba, NEC 
8023, or C Itoh printers. it your printer ts not 
hsted, let us know and we will support it 
GRAFPLUS ts now available for all versions of 
PC or MS-DOS and will operate with IBM, Tech- 
mar, and Hercules graphics boards $49.95. 
SJEWELL TECHNOLOGIES, INC. 

4302 Southwest Alaska St Suite 207 

Sealtie, Washington 98116 

(206) 937-1081, 1-800-628-2628 ext 527 


INTERACTIVE FLOWCHARTER 
Interactrve EasyFlow a full screen graphics pro- 
gram for flow & organization charts. Very pow- 
erful 3 levels of zoom, automabe line routing, 
automatic text centering, honzontal & vertical 
scrottng, 18 sid shapes, user defined shapes 
easily added, full manual Requires 256K and 
graphics adapter $149.95 

HavenTiee Software Limited 

PO Box 1093-F 

Thousand Island Park, N.Y. 13692 

(613) 542-7270 Ext 50 
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SOFTWARE 
HEALTH 


CompuMedic™ 

PROVEN Practice Management System—in use 

4 pie Patient data management, A/R, state- 
ments, insurance forms, praciice analysis, word 


ports $3600. Trlaning XT/AT. Dantal 
{DentafWare™) eyecare/optometry (EVEMale"), 
and vetennary (VetLogic/tm) also available. 
Dealer inquines invited. 

DATA STRATEGIES, INC. 

332 S, Juniper St., Suita 210 

Escondido, CA 92025 


(619) 489-9218 


Raleigh, NC 27627 
800-334-0854 Ext 508 NC-919-846-1763 


THE RECIPE MANAGER 

Onganize and retrieve your recipes easily and 
quickly 65,000 recipes/database Serving size 
adjustment with units of measure conversion. 
Generates shopping lists. Creates hard copy 
cookbook. Fast searching and retrieval 115 rec- 
ipes cluded. Manual with tutorial and index. 
Runs on 128K PC jrand up $49.95 Chk/MO only. 
GEM ISLAND SOFTWARE 

POB 393 

Reading, MA 01867-0693 

(617) 944-1382 
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4191 San Juan Ave., Jacksonville, FL. 32210 
ORDERS: 800/237-6360 ext 314, 
800/282-1152 ext. 314 (FLA) 


SOFTWARE 
INVESTMENT 


QUANTITATIVE INVESTMENT 
SOFTWARE— 
5 quaniitatve valuation models, cash flow anal- 
ysis, diversification index, what-if lesting, se- 
curity search, tax planning and total porttolo 
accounting. 9 cient presentable reports Single 
or multiple portfobo management. IBM/PC, AT, 
XT, and compatibles. $295.00. Master card/Visa 
QUANT IX SOFTWARE 


5900 .N Port RD, 146-APC 
Mitw , Wi 53217 
(414) 961-1991 


gether into tbrary modules for higher 


productivity 

© Ublzed full PC memory capacity (640K) 

© Full support for graphics, communications, and 
screen formatting $199, 8087 module $99. 
Ruttime System $250, sample $10 

Summat Software Technology, Inc. 

P.O Box 99 Babson Park 

, MA 02157 
(617) 235-0729, 1-800-225-5800 


of one label Also PCyr! Req 128K. $30 
JOHNSON SOFTWARE COMPANY 
POB 16507 Dept 3 

Seattle, WA 98116 

(206) 935-4861 


The Quick Maller 

Fast, flexible, menu-drven program designed for 
organization, club and business matlouts. Easy 
to insert, update, and delete entries. Use indi- 
viduat or continuous envelopes or labels any size 
you request. Also, option for storing telephone 
numbers for easy recall and printing. Works on 
graphic (w/vanous print styles) or letter quality 
printer Sorts by zip or name. $27.95 

JP Enterprises 

PD Box 200771 

Austin, Texas 78720-0771 

(512) 334-1078 


SUPER MAIL™ $25 

This easy to use, powerful menu driven program 
is used by thousands of happy customers. Find 
frames in 1-2 sac -No sorting. Features unim- 
ited records & labels per name AND full screen 
editing. Select labels by zip or name Password 
Protection is available, Take memos-recail them 
later + more! Only $25.00 VISA/MC 

PLACE MANAGEMENT CORP. 
50-25 65TH PLACE 
WOODSIDE, NEW YORK 11377 

(718) 651-6700 


FLOWMAIL—$100 

Add, update, delete records. Create/Name sep- 
arate files. Merge files. Eliminate dupicates. Sort 
by company name, last name or zip code Lista 
file in report format. Written In basic Menu & 
prompl driven. Very fast and easy to use. Free 
file conversion and customizing available. Call 
or Writa TODAY for more nto 


FLOWSOFT 


‘Custom Programing 


FLOWSOFT CUSTOM PROGRAMMING 
9875 Frankin Road #1635 

Manetta, GA 30067 

(404) 433-3590 


SOFTWARE 
MANUFACTURING 


MYTE MYKE™ MANUFACTURING 
Control System 
Integrates with Business System Std cost pro- 
vides Bill of Material, operations routing, where: 
used, same as except & projection capabilities 
Inv. Control, Forecast/Sched, MRP, MPP, Prod 
Cost, Prod Orders, Shop Floor Control. install 
& support avail. PCDOS, MSDOS, NOVELL Net- 
works, XENIX & UNIX. 

M &D SYSTEMS, INC. 

3885N Buffalo Rd 

PO Box 108 

Orchard Park, NY 14127 

(716) 662-6611 


MCBA MANUFACTURING SYSTEM 
Designed to be flexible for use in job shop or re- 
petitive environment. Over 15,000 users. inven- 
tory Management Bilt of Matarials, Order 
Job Casting, Shop Floor 
Control, MRP. Product Casting and Routing, 
bor Performance, Accounting. MS-DOS, XENDC, 
UNIX Dealer inquiries accapted. Sourca 


AUTOMATIC CONSULT LETTERS 
Easy-to-use program stores Dx's, x's, plus 2000 


AND ACCOUNTS RECEIVABLE, but supertulls, 
telerral and insurance tracking, scheduling, re- 
call, PROBLEM ORIENTED MEDICAL RECORDS 
and more for up to 5 providers. The price: only 
$989 Why so much for so littie! It was designed 
by a practicing physician who believes the 
profession should have the best available tools. 
ithas been proven in offices like yours for over 4 
years. Ask about our 30 day retum privilege and 
full telephone support. ORs/ASSISTANT, BY 
MedSoft, simply better at any pnce. Can you af- 
ford not to try? 

WESTWARE 

6992 Et Camino Real, Ste. 104-345 
Carlsbad, CA 92008 

(619) 753-0259 
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PSYCHOLOGIST’S BILLING 
SYSTEM 


PSYCHIATRIST’S BILLING SYSTEM 
Features, power, flexibility: easy to team & use. 
Try It and see! Print PT STATEMENTS & INS 
FORMS automatically or in batches. Enter your 
own fee schedule and diagnoses. GROUP or 
SOLO use. Custom report formatting included. 
IBM & compatible $550 Apple $495 

sf REE DEMO DISK & PROGRAM 

Teer, Bailey Associates, Inc, 


Graph & find best performing mutual funds or 
stocks with IBM PC, PCjr, & compatibles, 128K 
Graph PRICE and/or MOVING AVERAGE {any 
span) Superimpose graphs for comparison Ca!- 
culata relative strength RATINGS. Generate buy 
& sell SIGNALS when trend changes. FREE info. 
DEMO disk $10. FUNDGRAF disk $100, MC/VISA 


Parkersburg, 
(304) 424-5191 


SOFTWARE 


MULTI/USER 
SYSTEMS 


MULTIPLE USERS UNOER PC-00S 

Get four workstations for the price of one PC by 
using MultiLink Advanced™ in combination with 
PC-DOS and inexpensive dumb terminats. Us- 
ing senal ports instead of Kilobuck network in- 
terface boards, the system transforms a single 
PC, XT, or AT into the CPU of a muft-tasking, 


THE SOFTWARE LINK, INCORPORATED 


MEOICAL EXPERT SYSTEM 
Sophishcated acute abdominal pain program 
developed by MD & Phd scientists to assist you 
& your family in diagnosis of 21 pnmary medi- 
cal & surgical conditions based on your symp- 
toms. Be an informed patient. interesting & 
unique health case system. $150 complete with 
extensive clinical documentation. IBM/PC+ 
comp 


MatheMedics 

7315 Granite Road 
Melrose Park, PA 19126 
(215) 635-6820 or 5820 


SOFTWARE 


lao pong & INSPECTION 

An easy-to-use computerized method to orga- 
nize, operate, and control an effective 
‘maintenance system. Applicable to any type of 
business or industry. Full screen input and dis- 
plays, plus function key help command. Main- 
tains historical data, creates work orders, and 
provides numerous reports For info. write to: 
PENGUIN COMPUTER CONSULTANTS 
P.O. Box 20485 
San Jose, CA 95160 
(408) 997-7703 
SE ee 


SOFTWARE 
PROCUREMENT 


EXPERT CHOICE™ 

Use EXPERT CHOICE to make better procure- 
ment decisions. Include as many critena as re- 
quired such as: cost, corporate image, deltvery 
time, service level and resources. YOU make the 
Judgments and EXPERT CHOICE wili integrate 
them for logical and verifiable procurement de- 
cisions. $495. DEMO DISK $10. 


Decision Support Software, Inc. 
1300 Vincent place—Dept P 
Mclean, Virginia 22101 

(800) 368-2022 (703) 442-7900 
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tion register report. Provides check writing, check 
reconcalation, posting of late fees, oe 
—$395. Analysis—-$24 


PROPERTY MANAGEMENT PLUS 

A new easy-to-use system for single or mutti- 
family properties. Prints, checks, rent state- 
ments and receipts. Reports—late rents, ex- 
pired leases, vacancies, income/expenses, and 
Operating statement. Includes a bank reconcali- 
ation feature and graphics capabilities! Up to 
70% reduction in management time. $775. 


1926 South Pacific Coast Hwy. #229 
Redondo Beach, CA 90277 
(213) 372-9419 


MONEY TOOLS™ 

Money Tools™ is a comprehensive set of easy to 
use, menu driven REAL ESTATE and FINANCIAL 
PLANNING programs for personal or business 
use. $150.00 for complete package. $15.00 (ap- 
plicable to purchase of full system) for OEMO- 
PAC™ and FREE Quick-Calc-Loans™ program. 
Brochure on request. PC or PC/com- 
-_ with PC/MS DOS 2+, 128K & DS/DD 


ANTAGE SOFTWARE, INC. 
4626 Blue Jay Avenue 
Orange, CA 92669 


fe AT/XT/PC 

Control system access, data access! FiXT/S. 
Control system boot formost popular XT/PC hard 
disk controllers. Vieature for AT and XT-compat- 
‘ble 4D controllers segments hard disk by vol- 
umes, Controls access with passwords, supports 
Pa ne Ss) Sith plus 

tax. 


GOLDEN BOW SYSTEMS 
BOX 


PO, BOX 3039 
SAN DIEGO, CA 92103 
619-298-9349 


PASSWORO CONTROL YOUR PC'S 
PC LOCK allows file password and encryphon 
protection. With the lock in place, your com- 
puter will not boot without entenng a correct PW 
Ideal for small mutt-user environments. A §° x 
4 card with diskette, 16 changeable pass- 
words. Three versions trom $149 DES optional 
KEEP YOUR PC STRICTLY PERSONAL. 


2200 Letgh Ra. 
(312) 996-8401 
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ADVANCED COPY PROTECTIDN 


pend on Soltguard copy protection 

Softguard mtroduces the SUPERLOK KIT™—a 
compiete sottware duplication and copy protec- 
tion system for your IBM PC. SUPERLOK protec- 
ton stops all copybusters, features full HARD 
DISK support, requires no special media, no 
source code charges, and supports over 30 
compatibles FREE demo diskette avaitable. 


SYSTEMS, INCORPORATED 


Softguard Systems, Inc. 

2840 San Tomas Expy , Suite 201 
Santa Clara, CA 95051 
(408}970-9240 


XT OATA SECURITY SYSTEM 

MagLock secures any type of file and restricts 
their use to authored persons. Used wth IBM 
XT or PC with expansion chassis, or amy other 
IBM compatible hard disk system. Secure files, 
directones, subdirectones or an entire 10 me- 
gabyte drive, In mmutes, without hardware or 
operating system modifications. Allows unhim- 
ited password selection. Price $89.00 


MagLock 


DATA SECURITY SYSTEM 


FLINDER SOFTWARE LABORATORIES 
169 Bumside 

Tonawanda, New York 14150 

(716) 693-0584 


BITLOCK® SECURITY 

Proven effectiveness of powerful multilayered 
secunty on IBM PC/XT/AT Compatibles. TRS- 
80, Appie & Commodore computers using rapid 
decryption algonthms. Total transparency after 


vived piracy attempts > 3% years. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windmere Circle 

Littleton, CO 80120 

(303) 796-7683 or 922-6410 


SOFTWARE 
SPREADSHEETS 


PC-CALC™ 

This spreadsheet has it ali at a poputar price. 64 
columns x 256 rews, math and stat functions, 
horzental bar graphs, title locking, individually 


Check. M/C or VISA. Toll free 24 hs: 
1-800-JBUTTON 

ButtonWare, Inc. 

PD Sox 5786 

Bellevue, WA 98006 

{206} 746-4296 
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SOFTWARE 
STATISTICS 


SIGSTAT 

SIGSTAT includes over 70 programs of the BMD 
statisbcal series, plus many advanced new fea- 
tures. Mainframe capacity (up to 80 var.) for 


TAXAIDE 
PERSONAL-1040, 10404, 2106(2), 2441, 5695, 
(A,B, 0 G,R, W, IRS wksheets. Prints IRS sub- 


4562(3), 6251, C(2}, E, F, ‘SE(2), Prints IRS sub- 
mittable forms incl. 1040 & 1040A. $59.95. 
Reg, 1-2-3, 1-A or later, 192K. VISA/MC. 
Software Applications of Wichita 


2204 Winstead Circle 
Wichita, KS 67226 
(316) 684-0304 


INFO-TAX™ 85 

Professional, menu driven, tax preparation & 
planning sottware, 52 integrated Forms, Schds, 
Wrishts. FASTEST TAX PACKAGE AVAILABLE! 
Tax Planner. Use overlays, preprinted, or, com- 


puter generated IRS approved forms. integrated 
DC/ILL/MD/NJ/PA/VA modules. $250; INDI- 
VIDUAL Ver only $65. DEMO $10. AMBYVISA/ 
MC Req. 256K. 


CRS, Inc. 

S712 Mage Mountain Orive 
Rockville, MD 20852 

(8080) 622-4070, (800) 942-7317 in ILL. 


iBM PC LOTUS TAX TEMPLATES 
1985 1-2-3/Symphony Tax Templates. Option 
1: 1040, A-E, G, R, SE, W, 2106, 2441, 3468, 4562, 
5695, 256K/384K, $20. Option 2; Above pius F, 
2119, 3903, 4136, 4684, 4835, 4952, 4972, 6251; 
320K/448K, $25. Professional: 32 forms inci all 
above, 384K/512K; $50. IRS Accept. Menu 
dawven. VISA/MC. 

SIRON-TAX 

13445 SW CRESMER DR. 

TIGARD, OR 97224 

(503) 655-2743 


TAX PREPARATION 

Fully interactive menu driven program prepares. 
1985 Federal tax returns. Fast, easy to use, fol- 
lows IRS forms inci. 1040, sch A-G,R,SE&W; 
forms 2106, 2119, 2210, 2441, 3468, 3800, 3902, 
4562, 4797, 4835, 4952, 4972, 5695, 6251. Prnts 
official or subs. forms. MS/PC-DOS 128K; Prof. 
a a ee 


614-459-2349, orders 800-622-4070/ 
(L 800-942-7317 


SOFTWARE 


TERMINAL 
EMULATION 


Lee nk BSC EMULATION 


3270 & RUE bnks: MicroGate 0 is a program- 
mable BSC subsysiem to COBOL, C, BASIC, etc.: 
MicroGate 2780/3780 is now the standard to 
which other PC RJE links are compared-all come 
with our unequaled customer support. 
GATEWAY MICROSYSTEMS, 

9501 Capital of Texas Highway, Suite 105 
Austin, TX. 78759 

§12-345-7791 


VT 100 on PC jr, XT, AT. 
ZSTEMpc-VT 100 Smart Tesminal Emutator 


Quantity, 
money back guarantee. MC/Visa accepted. 


= wrr00 
wy KA 


KEA SYSTEMS LTD. 
#412-2150 W Broadway 

Vancouver, BC, Canada V6K 4L9 

Support (604) 732-7411 TLX04-352848 VCA 
Toll Free Order Line (800) 663-8702 


BARR/HASP INTELLIGENT RJE 

WORKSTATION 

Bundled hardware and software for IBM PC, XT 

and AT. Transmits data to host and receives out- 
simuttaneousty. Emutates IBM 3777-2 and 

HASP on IBM 360/20. Line speed 1200 to 19200 


BARR SYSTEMS, INC. 

Suite M, 2830 NW 41st Street 
Gamnsville, FL. 32606 
(800}-BARR-SYS/(904) 371-3060 


TC-LINK 3270 & 5251 

A full line of remote 3270 & 5251 Emulators 

se All developed and manufactured by 
The Emulators can be used on all 


Key, File Transter, Manip L's SAA 5 & 
BISYNC. Prices trom $699.00 


TRISYSTEMS 

74 Northeastem Bivd. 
Nashua, NH 03062 
(603) 883-0558 


SOFTWARE 
TRAINING 


YOUR KEYBOARD GOTCHA? 
Oon't miss the benefits of Dvorak another day. 
Sure Stroke/Ovorak gives you sophisbcated 


AMEX. check. You can stroke the Dvorak today! 
Seasoned Systems, Inc. 

Box 3720 

Chapel Hill, NC 27515 

(B00) 334-5531 (919) 732-9391 
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SMARTWARE International, Inc., 
introduces: 
@ DISK MANAGEMENT FACILITY (DMF) 


© Single character entrles to perform the 


following: 

~ Erase muttipie files (up to 24 at a time); 

- Unerase muttiple files (up to 24 at a 
time) previously erased with this 


facility; 
~ Erase a complete durectory of files and/or 
disk, 


~ Change file attributes; 
- Type ASCH files to the screen; 


update capability-wew 

" ASCA& HEX data (incuding fndden & 
system files); 

+ Dump viewed files to print w/range selection 
in an easy to read functional format; 

~ Run EXE, .COM & BAT files, 

- Execute DOS commands, 

pyle Oo gl 


@ An extremely functionat tool for users 
and technica! personne! alike, 

© A true value $49 95 (for both facilities) 
or priced separately at $39.95 each. 
MC, 


CO-RES PRINTER UTILITY 

Sprinter Features: Co-resident, uses 8k, issues 
printer set-up commands for dot matrix printers, 
from keyboard. Pop-up menu selection. Sends 
line feed, form feed, compressed print etc. with 
one keystroke. Up to 40 commands. Supports 
most printers. Not copy protected. Visa/MC. No 
Chee See 


SCREEN MANAGEMENT SYSTEMS 

SMS is simply the best utility available for de- 
signing, using, and saving color/monochrome 
screens. GOSUB's are supplied in BASIC fo in- 
pul, output, and edit screen data fields. Loads 
of extra features. We have been in business 15 


Saginaw, 
(517) 793-0185 


COPY IPC 

Cael le oe lat 
protect your software investment. Copy li PC 
makes floppy backups of most protected soft- 
‘ware quickly & easily, and even allows several 
tobe run from a hard disk without a floppy in A! 
(Call for current list.) For IBM PC, XT, AT, 256K 
it Also available for Apple it, Mac, C64. $39.95 
+ $3s/h VISA/MC/check. 


Central Point 


CENTRAL POINT SOFTWARE, INC. 
9700 SW Capitol Hwy, #1008 
Portland, OR 97219 

(503) 244-5782 


PEEKS 'N POKES ... and morel 

Thousands of enhance their pro- 
grams and save time with PEEKS 'N POKES! The 
disk (58 programs) & manual show you how to 
access and modity system status, perform DOS. 
& BIOS function calls from BASIC or Pascal, and 
much more for onty $30. Want more? A pertect 


keyboard, memory, programs, 
etc. Disk (61 programs) & manual for just $45. 
Shipping $2 50/order MC/VISA. 
OATA BASE DECISIONS 
14 Bonme Lane 


Attanta, GA 30228 
(404) 256-3860 (800) 722-7006 


Hard Oisk DIRECT ACCESS™ 
The ULTIMATE utiity for any hard disk user. Dt- 


a “user defined® menu system. Features attrac- 
tive screen display, rapid access mto an appli- 
Cation using a single keystroke & easy to lean. 
Atso handles batch files & complicated DOS 
commands. Order today. Onty $59.95 + $5.00 
shipping MC/VISA. 


DELTA TECHNOLOGY 


DELTA TECHNOLOGY INTERNATIONAL INC. 
Box 1104 
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SCROLL AND RECALL 

A resident screen and keyboard enhancement 
uiility. It captures the data that goes off the top 
of your display screen and allows you to scroll 
back through this data or save it to a disk file. 
Also saves your DOS commands as you enter 
them and allows you to recall, edit and re-enter 
previous commands without retyping. $69. 
OPT-TECH DATA PROCESSING 

P.O. BOX 678 

Zephyr Cove, NV 89448 


AT/XT/PC HARD O1SK EXPANSION 
Replace hard disk with a bigger one, or add a 
second drive! Vieature supports high-capacity 
Grives on standard AT, XT, and compatible hard 
disk controllers. includes multiple volumes, se- 
‘Curity features, selectable clusters, keyboard lock. 
$80-$120 + $3 shipping + CA tax. 





HP LaserJet Setup Utility 

SETHP a simple menu-driven and for batch utility 
thal allows full control over your HP LaserJet 
printer. Supports 7 font cartridges. Control mar- 
gins, number of copies, lines per inch, lines per 
page, etc. Over 125 commands. Onty $49.95 + 
$A S/H CHECK/VISA/MC. Now NETWORK 
compatible. 


Orbi 
enterprises, inc. 


ORBIT ENTERPRISES INC. 
PO Box 2875-M 

Gien Eltyn, IL 60138 

(312) 469-3405 


GBASE MULTI-USER UTILITY 
Network is a program that locks and unlocks 
both records and files for dBASE Ii/ltl to create a 


pseudo multi-user environment The locking " 


commands are in OBASE source code and are 
written into the program Complete with diskette 
and techrucat HELP manual. ONLY $99.95 + 


(718) 651-6700 


COPY PROTECTION BY MSO 
The ULTIMATE diskette copy protection system 


Stand-alone systems. Customized systams. 
available Requires 64K, two disk drives. 
MICRO SOFTWARE DEVELOPERS, INC. 

214% West Main St. 

St. Charles, IL 60174 

(312) 377-5151 


OOS PATH COMMAND lor DATA 

Now Lotus, dBase, Wordstar, etc. can access data 
files no matter where they're located. DPATH + 
works like DOS PATH command-up to 128 dirs. 
canbe searched Handles output files, file alias- 
ing and virtual disk too. Wildcards OK. Trans- 
parent. Requires only 4K MS-DOS 2/3. $45 + 
$5 s/h MD. add 5% VISA/MC/PO./Check. 
Personal Business Solubons 


PO. Box 757 Dept 8 
Fredenck, MD 21701 
(301) 865-3376 


OIGICON EDIT PACKAGE 
Creata/edit/print text using tult IBM char set. 
Create special fonts with new symbols Great for 
foresgn languages, forms creations and prepa- 
rations View on screen as pnnted. Simple ed- 
thng functions. 6 fonts mchided, or create your 
wn. Epson (or compatibie) printer, 128K $49:95 
{PA + 6%). 

Digitat Concepts, inc 
POB 6345 Dept. 8 
Pittsburgh, PA 15216 
(412) 823-8314 


DOS-HELPER ONLY — $29 
ON-LINE HELP system that eliminates mast ref- 
erences to the DOS manual © Both standard & 
MEMORY RESIDENT versions included © Com- 
plete, clear info for ali DOS & Debug commands 
& most topics in the manual © Easily add YOUR 
OWN help files © For PC, XT, AT & comp 200 
&up © 30 day MONEY BACK GUARANTEE! « 
$29 + $3.S/H. Ck, VISA, MC. 

ARISTO SOFTWARE 

i i ala 
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BLUEBOOK 


WINDOWING FDR “dBASE III” 

“A WINDOW™" is 2 unique utility program (9K) 
that dramatically enhances the screen presen- 
tations of “dBASE by” paiching itself into mem- 
ory and adding a series of new commands and 
functions to the dbase repertoire. Using these 
commands, the user can quickly and easily de- 
velop menu-dnven programs, create on-line look- 
ups, of simply spruce up their "dBASE" menu 
and data entry screens. "¢WINDOW is a pro- 
gram that ts absolutely magic and dazzling, not 
to mention down right fun", says Data Based 
Advisor Requires DOS version 2.0 or above and 
18M, PC, XT, AT or compatible. Cost $99.00 plus 
shipping 


LIBERTY BELL 
$ R € 


Oo F T WA 


Uberty Bell Publishing 

618 N W Glisan, Suite 203 
Portland, Oregon 97209 

Toll Free. 800-547-3000 (Dept. 606) 


IBM USES CP/M DISKS! 

“The best CP/M to DOS converter” PC mag, 
4/85. UniForm transters files, formats, reads and 
writes DIRECTLY to 100+ CP/M disk formats on 
your IBM PC, XT, AT (also 96 TPt & 8°). Uses 
normal DOS commands. Next day shipping. 
Dealers invited. Uniform by Micro Solutions. 
$59.95 + $3 S&H. MC/VISA, check, COD, 


DeKalb, Hinois 60115 
(815) 758-2355 


EASY AIM-30 day trial 

installs your programs on a hard disk and cre- 
ates subdirectones, paths, and displays pro- 
grams in a menu, all automatically. Features 
include time log, backup to floppy or tape, copy 
files to/from floppies to/from/between menu 
selected directones. DOS ts transparent fo end 


(515) 733-2717 


RE/Calt™ 

The best macro-processor for PCs. Make pop- 
up menus to list/control macros inside any pro- 
gram Unique and essential conect and step 
mode - like 123 Only editor that never truncates 
macros or becomes unavailable. “Shck. Entic- 
ing features” - Pop Cmpt. “Excellent. Easy to use/ 
fearn” - Business Soft. “Unique step mode” -Tech 
Joumal. "Natura: and intuitwe” -PC Products. 
*_ deserves a home in every PC” -PC Week. 
US$89.95. 30 day money back guarantee VISA/ 


YES SOFTWARE INC. 

390-10991 Shelibndge Way 
Richmond, BC, Canada V6X 306 
(604) 270-4152 
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TOSHIBA-IBM COMPATIBILITY 

P351, P1340, P1351, P1350 Printers. Now make 
your Toshiba printer totally compatible with the 
18M (and compatibles) in both text and graphic 
modes. {DT's IBM-Toshiba Printer interface has 
Epson emutation/Toshiba quality Screen dumps, 
IBM upper ASCII chars, font design. Downioad- 
able font capability for P1340 and P1350. $79.95 
($2 SO S&H) MC/VISA 

INTEGRATED DATA TECHNOLOGIES, INC. 
4175 Lane 

Colorado Springs, CO 80917 

ORDERS 303-488-2583 


POWERFUL FILE MANAGEMENT 
IOT’s FileManager™ - for people senous about 
their systems. No kid stuff - only powerful man- 
aging tots. File sort, copy, move, delete, search 
and change attributes. Undelete and Clear files. 
EDLIN enhancer, batch mode cleanup and much 
more. Menu driven. We offer more features than 
the best sellers for less money $34.95 (about ¥% 
Norton's) (2.00 S&H) MC/VISA. 
INTEGRATED DATA TECHNOLOGIES, INC. 


PADLOCK/PADLOCK II DISKS 
PADLOCK furnishes the user with a method for 


PROCESSING 


PC-WRITE™ TRY IT $10 

Fast, fnendly, flexible: Features. mait merge, in- 
dex, table/contents, footnotes, keyboard mac- 
fos, windows. Help screen, manual, quick ref 
card Try disk with manual and software $10. 
Register for support, updates, and newsietters 
$75. Shareware: legal to copy and share with 


219 First North #224 
Seattle, WA 98109 
(206) 282-0452 


WORD FINDER™ 
IMPROVE YOUR WRITING BY 
FINDING THE PERFECT WORO 
FASTI 

An electronic thesaurus, Word Finder allows 
users an instant view of synonyms in a pop-up 
window (RAM resident, like Sidekick) for imme- 
diate word replacement wath a simple keystroke 
Contains 90,000 synonyms for 9,000 words. You 


CP/M based computers. Order today at our in- 
troductory price of $79.95 and save a bundle off 
the regular price of $124.95. 


SYNONYM FINDER 
A Computerized Thesaurus 


WRITING CONSULTANTS 
900 Main St. Sutte 438 
E. Rochester, NY 14445 


1-800-828-6293 
(716) 377-0130 (in New York State) 
PC-TYPE™ 


ButtonWare, inc. 
PO. Box 5786 
Bellevue, WA 98006 
(206) 746-4296 


ESCRIBE EN ESPANOL? 

Escribvén, the first Spanish spelling checker, 
works with DOS, CP/M and most word proces- 
sors Featuers as in best English checkers but 
Gesigned for Spanish. includes on-line verd 
Conjugation Orders ONLY with VISA/MC: 1-800- 
$38-8157 (In CA 1-800-672-3470) Ext. 806. 
99.95 through 12/85, demo 14.95. 

Ibersolt Inc. 


PO Box 3455 
Trenton, NJ 08619 
609-890-1496 


WORD IMAGE 

Edit 4 files, undo, sub-directories, big files, ma- 
cf0S, On-screen attributes, command driven, 
batch files, search/repiace in ranges, on-line help, 
Most printers, ndexed manual with tutorial, tast, 
MORE. Needs 320K, PCDOS 2.0+ and 1 DSDD 
Grive. intro: $50; 30-day trial, 

SOFTWARE IDEOLOGY 


PO8 305 
Brooklyn, NY 11204 
718-236-3876 


CHECK YOUR SPELLING 

AS YOU TYPE! 

The Resident Speller™ sounds the bell when 
you type an incorrect word. Works with most 
word processors. Turn on or of checking and 
add words fo an alternate fist with the touch 
of a key Requires 90K in addition to word 


REPRINTS 
AVAILABLE 


Quantity reprints of articles 

iInA+ Magazine are available ond wit 

be prepared fo meet ony speciol 

requirements inquires should be 

directed to Eileen Ptertter. Reorinis: 
Zit-Dows 


i Publ ; 
Ave . New York, New York 10046, | 
Phone 212-503-5447 
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Of all the products advertised in this issue 
of PC Magazine, there are dozens you'd 
probably like to know more about. Hand- 
fuls you might be interested in buying. 

Now you can have pertinent, compre- 
hensive information about these prod- 
ucts right at your fingertips, and it won't 
cost you anything. Only a minute of 
your time. 

The manufacturers and distributors of 
these products have colorful and infor- 
mative literature available. If you're inter- 
ested in receiving these brochures, PC’s 
Reader Service Program can help. 

Simply follow the instructions 
described below and PC will forward your 
requests for information to the appro- 
priate advertisers. Before 
you know it, you'll have a 
complete and handy 
product reference file. 

While you are looking 
through PC Magazine 
take advantage of this 
handy flip-open card to 





circle the numbers as you see products 
that interest you. 








Getting free information about 
products advertised or mentioned in 
this issue of PC is as easy as 1-2-3. 


reader service number (These num- 
= bers are repeated on the advertiser 
index, as weil) If you'd like more informa- 
tion about the product or products 
described in a particular ad or feature, cir- 
cle the corresponding number on the 
attached card. 


] Each ad in the magazine inciudes a 


space provided. Please: only one 


2? Fillin your name and address in the 
® card per pefson. 


paid. And watch yourinformation 


3 Maii the card today ... it’s postage 
@ file begin to grow. 

NOTE: This cardistabeusedtorproduct _— 
information or subscriptions only. Editorial 
inquirles should be directed to PC Maga- 
zine, One Park Avenue, New York. NY 10016 

Now is also an idea! time tabecome a 
PC subscriber. See the back af this card tor 
details about our speciat offertornew 
subscribers 
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IF YOU AREA 
PROFESSIONAL PC 
USER... 


IF YOU SEE THE 

PC AS AN INVESTMENT 
OR IMPORTANT 
BUSINESS TOOL... 


IF YOU WANT TO 
MAXIMIZE YOUR PC 
PRODUCTIVITY... 


HERE IS A SPECIAL 


OFFER YOU WON'T WANT 


TO MISS! 





Now you can receive one year (22 Issues) of 
PC Magazine for only $22.00—save 66% off 
the single copy price! 

The money PC will help you save will 
cover the cost of your subscription more than 
ten times over! 

How? 

InPC Magazine, you'll find in-depth and 
thorough product reviews that will help you 
make informed and appropriate buying 
decisions. 

You'll learn about innovative applica- 
tions... project management, communica- 
tions and graphics... and how to put them to 
use on your PC, 

You'll hear Industry news first-hand, and 
how forward-thinking professionals are using 
their PCs to further their business goals. 

What's more, you get all this information 
every two weeks, giving you a decided 
edge over colleagues who rely on amonthly 
publication. 

Your subscription to PC is your guarantee 
of the most up-to-date and comprehensive 
coverage of innovations and applications 
that will help you maximize the performance 
of your PC. 

So don’t miss out. Act now on PC’s special 
offer and get one year (22 issues) for only 
$22.00. Fill out the attached reader service 
card and check the subscription box. Or, 
call toil free, 1-800-852-5200. 


[ 
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PreCursor Makes The 


Hard Disk Easy. 


30. DAY MONEY BACK GUARANTEE 


PreCursor™ is an amazingly compact and sophisticated indexing system for 
your hard disk. It runs just ahead of your other applications and makes some 
very user-friendly arrangements. And at a very businesslike price. 

Without PreCursor™, it takes a whole manual of commands to find and 
execute programs from your hard disk. In a business setting, where novice users 
tust access your system, this is aggravating and expensive. 

Tailoring PreCursor™ to your system is an easy operation. On-line help is 
available at the touch of a function key. A triple level of password protection is 
built right in. You don't need to know paths or subdirectories or other compli- 
cated syntax. You can even change the color of PreCursor™. 

After PreCursor™ is setup on your hard disk, it greets you each time the 
machine is tumed on with a list of available programs. You can make simple 
index choices of even the most complex DOS commands. And set up your 
printer with the speed and ease of an old pro. 

If you'e a sophisticated user, you'll love the convenience of full interaction 
with batch files, passable parameters and user prompts. Home users will appreci- 
ate the sure ease of operation. 

If you depend on your hard disk for businesslike performance, you can rely on 
PreCursor™ for instant access. 

Thanks to PreCursor™, The Hard Disk isn’t so hard anymore. 

CIRCLE 198 ON READER SERVICE CARD 


Dealer Inquiries 
PeeCursor™ will run on IBM compatible MS-DC 
[BM ts a segitered trademark of International pemeey Machines Corporanon, 





© Here's my order for 

© Find my check for $69.00 each enclosed (plus $5.00 for 
postage and handling) 

© Please charge this purchase to my [] Viea [] MasterCard & 





copies. 


Cn = ee 
Name 

Title 

Company Name 

Address, 

Cg ee Sete Zip 








Texas residents add § 125% sales tan (Houston readents — 0.125%). 
Quads US please add $15. Chocks must be on a US bank 
and on U.S, dotlan. Sorry, no COD. or pun hase orders. 


Send to. PreCursor“* 
The David L. Akiridge Company, tr 
340 Town & Country Village, Houston, Texas 77024 
To place credit card onders by telephone, call 715/464-7465 or, 
call 800-538-8157 0822; in Calif. call 800-672 470 x822 


PC Product Index 


ADVERTISER PAGE# 


ATING SYSTEMS 
Bernoulls Box 1Omega o—— - 
QNX ‘Quantum Software Systems. Inc. 
ING SOFTWARE. 
“Accouniang Solution Business Toots, Inc. 
Accounting DAC Software 
Versabusiness Senes 
Muliiplan 


Pro Key 
Turbo Switch 
IBM COMPATIBLE COMPUTERS. 

Atlantic Computer Systems XT Atlantic Comey Systems 
Performance Computers Gulfstream Littles? 
peopel & Accessories ee tae Corners Loa 

Op... 
1BM Compute Systems PC USA 


Pecan Computers 
Tech PC. 
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Analytics International lac 
ic Comenunscation: Inc 

Graphic Communications iL o 
IN@Ae@VISION Micrografx. . 
Graphics Software Spectrum Holobyte we . 

INFORMATION MANAGERS 

File Conmectoon Flagstaff Engmeennng ae 
PMS I North America Mica. Inc. 
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8087 M: 
287-Turbo-8 


Micro Cap and Micto Logic 
Hard Duk and Tape Backup Emerald Systems Corp 


‘Word Processing With Mail Merge Brown Bag Soft ae Meant ee icra, tice 

Perfect Satine Software tal (SS Z 200 Hard Disk Phoenix Diversified Inds. 
symantec 2 a 

Symantec 


RI 
Prat Director Also 6415 


PC Modem Half Card 
Prat Director 
PratMerge/Lable Maker i 
Random Reference Set 
MULTIFUNCTION SOFTWARE. 
Public Domain Software 
Software 
Free Public Domaen Software 
Ultra Pack 
Maximizer 








Turbo Pascal Holiday Packs 
Turbo Lightning 

Reflex 

Traveling SideKick 
C-Compiter 


dBASE Il 

Quick-Code 1.2.3 Fox & Geller 
Top View Tool Basket Lattice 
Flashcode Software Bouling 
Better Basic Summut Software 


Schwuster. 4 
ORGANIZATIONS ANO SERVICES 


”) ‘The Source see 202 
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DATA BASE MANAGEMENT 
ASHTON TATE 

dBase Ill 363.00 
BORLANO INTERNATIONAL 

Retlex 55.00 
FOX & GELLER 

QuickCode 111 145.00 
QuickReport Il! 145.00 
dGraph Ill 145.00 
LEAOING EDOE 

Nutshell 79.00 
M.0.8.8. 

Knowledge Man (Version 2) 299.00 
MICRORIM 

Base 5000 359.00 
Extended Report Writer $8.00 
MICROSTUF 

Infoscope 125.00 
NANTUCKET 

Clipper (dBase 1 Compiler) 359.00 
WORD PROCESSORS 

LEADINO EOGE 

with Merge & Speli 140.00 
LIFETREE 

Volkswriter Deluxe 148.00 
MICROPRO 

Wordstar 179.00 
Wordstar Propak 249.00 
Wordstar 2000 245.00 
Wordstar 2000 Plus 295.00 
MICROSOFT 

Word 239.00 
MULTIMATE 

Advantage 265.00 
Executive 205.00 
Just Write 95.00 
Multimste 205.00 
OBERON 

Oberon Omni-reader 699.00 
SAMNA 

Samna Word Ill 248.00 
Samna + 339.00 
SATELLITE SOFTWARE 

Word Perfect 4.1 218.00 
INTEGRATED SOFTWARE 
ALPHA SOFTWARE 

Electric Desk 199.00 
ASHTON TATE 

Framework 369.00 
Lotus 

Symphony 435.00 
SOFTWARE GROUP 

Enable 339.00 
SOFTWARE PUSLISHING 

PFS Family 

Write 80.00 
File 90.00 









Graph 80.00 
Access 80.00 
Plan 80.00 
Report $9.00 
XANARO 

Ability 285.00 
GRAPHICS 

OECISION REBOURCES 

Chartmaster 230.00 
Oiagram Master 209.00 
Signmaster 175.00 
DIOITAL RESEARCH 

Gem Oraw 95.00 
ORAPHIC COMMUNICATIONS 
Grophwriter Combo 318.00 
MICROGRAFX 

{n-A-Viston 259.00 
PC Oraw 243.00 
MICROSOFT 

Chast 153.00 
MOUSE SYSTEMS 

PC Mouse + Paintbrush 119.00 
PROJECT MANAGEMENT 
SREAKTHROUGH 

Timeline (Version 2) 255.00 
HARVARO SOFTWARE 

Total Project Maneger 245.00 
MICROSOFT 

Project 158.00 
SCITOR 

Project Scheduler Network 329.00 
SORCIM/IUS 

Superproyect 239.00 
SPREADSHEETS 

LoTus 

Lotus 1-2-3 (Version 2) 348.00 
Lotus Report Writer 105.00 
MICROSOFT 

Muitiplan 129.00 
SORCIM /1US 

Supercalc Ill Release 2 188.00 
COMMUNICATIONS 

HAYES 

Smartcom Il 95.00 
MICROSTUF 

Crosstaik XVI 99.00 
Remote 33.00 
Transporter 145.00 
WOOLF 

Move-it 95.00 
ACCOUNTING 

G.H.P. 

C.PA. + 358.00 
1.0.8, 

All Modules 309.00 
Payroll 379.00 
Easy Plus 99.00 


Order desk & technical support open: 
8 a.m. to 6 p.m. Monday~Fnday 
10 a.m. to 2 p.m. Saturday 












OPEN SYSTEMS 
All Modules 
Business Basic Interpreter 


REALWORLD 
All Modules 369.00 


PROGRAMMING LANGUAGES 
BORLAND INTERNATIONAL 
Editor 

Gameworks 

Graphix Toolbox 
Jumbo Pack 

New Pack 

Turbo Pascal 3.0 

Turbo Toolbox 

Turbo Tutor 

With 8087 

With 8087 & BCO 
DIGITAL RESEARCH 

€ Basic Compiler 
LIFEBOAT ASSOCIATES 
Lattice € Compiler 

Run C 

MICROSOFT 

Fortran Compiler 
Pascal Compiler 

Macro Assembler 

C Complier 


UTILITIES 
SORLANO INTERNATIONAL 
Sidekick 

Sidekick (Unprotected) 
Superkey 

CENTRAL POINT 

Copy II PC 

Copy II Options Boord 
PC Tools 

ONGITAL RESEARCH 
Gem Desktop 

FUNK SOFTWARE 
Sideways 

PETER NORTON 
Norton Utilities 

OUAtO BOFTWARE 
Zero Oisk 

ROSESOFT 

Prokey 

SIMON & SCHUSTER 
Typing Tutor It! 
UNIBON 

Printmaster 

WARNER SOFTWARE 
Desk Organiser 59.00 


PERSONAL MANAGEMENT 


CONTINENTAL BOFTWARE 
Home Accountant Pius 
LIVINO VIOEOTEXT 

Ready 43.00 
ThinkTonk 99.00 
MECA 

Managing Your Money 
MONOGRAM 

Dollars And Sense 


339.00 
165.00 
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105.00 





ADVANTAGES 


© We welcome corporate 
accounts. 


© Free technical support. 


© Immediate replacement of 
defective goods. 


© Bulk discounts. 


CIRCLE 204 ON READER SERVICE CARD 
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MONITORS 

AMOEK Our Price 
Amdek 310A 159.00 
PRINCETON ORAPHICS 

Max 12-E 169.00 
WX-12 479.00 
SR-12 599.00 
Scan Doubler 179.00 
PRINTERS 

C. ITOH 

Ail Models CALL 
EPSON 

FX 85 375.00 
FX 185 535.00 
LO 1500 099.00 
OKIDATA 

All Models CALL 
TOSHISA 

1340 529.00 
351 1275.00 
MEMORY AND 
MULTIFUNCTION BOARDS 
AST RESEARCH 

Sixpak Plus w 304K 285.00 
Advantage w 120K 390.00 
Megaplus Il w 64K 265.00 
OENOA SYSTEMS 

Spectrum 309.00 
HERCULES 

Graphics Board 309.00 
Color Card 149.00 
PARADISE 

Modular Graphics Card 265.00 
Five Pack with 0 K 159.00 
OUADRAM 

Quadboard 64K 199.00 
SIGMA DESIGNS 

Color 400 425.00 
MODEMS 

HAYES. 

1200 B 369.00 
1200 389.00 
MISCELLANEOUS 

KENSINGTON 

Masterprece 99.00 
KEYTRONICS 

5151 Keyboard 178.00 
MICROSOFT 

Mouse 129.00 


Call for prices oniBM computer systems 
‘end for any item not included in this 
pricelist. 






TERMS: All prices subject to change No 
surcharge for VISA or MasterCard 2% 
surcharge American Express. No re- 
turns without RA# Short shipments 
Toust be notified with 48 hours. 15% 
restocking fee on non-defective goods; 
$3.00 C.0.D. charge Shipping $4.00 per 
item, less on bulk orders. ($8.00 Blue 
Label). 




















FAST DELIVERY 
COAST TO COAST SH 
AIR EXPRESS RU 






Customer Service 
HOTLINE 


(408) 374-4903 






OUR PRICE GUARANTEE - 
It's Simple! We'll beat any ad in 
this magazine - same terms - 
call TOLL FREE for details! 


DCC WILL BEAT 
ANY PRICE 
IN THIS MAGAZINE 


eM es. $4575 > 


10 mg, hard disk 
256K, 1-360Kb drive only 







QUA CUSTOMER SATISFACTION GUARANTEE: R tor eny reason OCC purchase 
forks 10 meet manufacturers ‘wahin 30 deys of purchese, retum It ho us. 
bos 0 tull retand or exchenge of your chore! Serry. software excluded Gut le copyright laws. 
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BOOK REVIEW ® CHARLES PETZOLD 


Learning Pascal 


Both Complete Turbo Pascal and Using Turbo Pascal teach 
experienced programmers how to use Borland's Turbo Pascal 
compiler. Exploring Pascal resembles a first programming textbook. 


rogramming is the art of breaking 
Pe a problem into little self-con- 

tained tasks, solving cach one sepa- 
rately, and then integrating them into a 
whole. Pascal is the ideal language for 
leamming how to program. In fact, Niklaus 
Wirth invented Pascal for the very purpose 
of teaching proper programming tech- 
niques. The structural and definitional re- 
quirements imposed by Pascal force the 
programmer into a mental discipline that, 
with practice, becomes almost habitual. 
By comparison, learning how to program 
using BASIC is like learning how to drive 
in an amusement park bumper-car ride. 

Borland Intemational’s Turbo Pascal is 
a fine learning tool because of the almost 
immediate feedback possible through the 
close integration of editor and compiler. 
The ease of use, the extensive library func- 
tions and procedures, and especially the 
low cost of Turbo Pascal have made Bor- 
land’s implementation of the language 
very nearly a Pascal standard. 

Two new books on Turbo Pascal, Com- 
plete Turbo Pascal and Using Turbo Pas- 
cal (the first of many, I’m sure), supple- 
ment Borland’s disorganized manual by 
exploring the language in depth and sup- 
plying a lot of coded examples. A new 
book published by Ashton-Tate, Explor- 
ing Pascal, includes a disk with another in- 
tegrated Pascal editing and compiling en- 
vironment that in some teaching situations 


Complete Turbo Pascal 

Jeff Duntemann 

Scott, Foresman and Co. 
Professional Publishing Group 
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Glenview, IL 60025 

(312) 729-3000 

Copyright: 1986 

Cover Price: $19.95 
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may be an adequate alternative to Turbo 
Pascal. 


The Language of Choice 

Complete Turbo Pascal, by Jeff Dunte- | 
mann, is obviously a labor of love by an | 
author who combines his admiration for 


complex topics, such as dynamic memory 
allocation and record structures, much too 
early in the book. 

Complete Turbo Pascal delves into 
many of the more difficult areas of Turbo 
Pascal programming, such as the use of 
overlay files. His sample program illustrat- 
ing overlays will serve as a good skeleton 
for any Turbo programmer forced to go the 
overlay route for a large program. 

An astonishing 65-page chapter on 
**low-level machine hooks’’ will undoubt- 
edly be eaten up by many Turbo Pascal en- 
thusiasts interested in duplicating the mag- 
ic normally possible only in assembly 


| | language. The largest complete program 


Pascal structure with extensive use of the 
Turbo Pascal language enhancements. 
Very much in the spirit of Pascal, Dunte- 
mann often sternly lectures the reader 
about proper programming practices and 
systematic methods in approaching a pro- 
gramming problem. 

In the book's large central section. enti- 
tled *‘Leaming the Language,"* Dunte- 
mann discusses the various elements of 
Pascal in the order in which you might en- 
counter them in a typical program. He 
doesn’t like the gradual build-up approach 


included in the book is a rudimentary paint 
program with a Microsoft mouse interface 
and some assembly language subroutines. 

Although Complete Turbo Pascal has 
just a few complete useful programs, it 
contains a lot of little code nuggets in the 
form of procedures and functions that you 
can lift ‘tas is’’ for your own Turbo Pascal 
library. 

For the most part, Duntemann’s book 
devotes equal time to the CP/M-80 and 
DOS versions of Turbo Pascal. Unfortu- 
nately, he doesn’t cover the enhancements 
made in Version 3.0 of the Turbo Pascal 
compiler. His command-line parser (a pro- 
gram to access the command-line tail), for 
instance, is no longer required. He dis- 
cusses the 8087 version only briefly in the 
context of floating-point storage and 
doesn’t even mention the BCD (binary- 
coded decimal) version. 

A disk with the Complete Turbo Pascal 

| sample programs is available from Dunte- 
| mann for $10. 


that other programming texts usually fol- | 


low to illustrate a language because it de- 
ludes you into believing that the approach 
is how programs are actually designed. 
Yet, Duntemann’s approach isn't entirely 
satisfactory, either. It forces him to discuss 


A Reference Guide 

Steve Wood’s Using Turbo Pascal is a 
better reference source than Duntemann’'s 
book because it includes a large section 
that discusses most of the built-in Turbo 





30t 


BOOK REVIEW 


Pascal procedures and functions. Howev- 
er, it is not quite as much fun as Complete 
Turbo Pascal and lacks the enthusiastic 
tone | enjoyed in Duntemann’s book. A 
distinct advantage to Using Turbo Pascal 
is the inclusion of Version 3.0 enhance- 
ments, but Wood mentions the BCD ver- 
sion of Turbo Pascal only briefly and ig- 
nores the 8087 version. 

After an introduction that touches on 
most of the basic elements of Pascal, Us- 
ing Turbo Pascal covers the language 


Using Turbo Pascal 

Steve Wood 
Osbome/McGraw-Hill 

2600 Tenth St. 

Berkeley, CA 94710 

(415) 548-2805 

Copyright: 1986 

Cover Price: $19.95 

ISBN: 0-07-88 1 148-1 
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more systematically. Most of Wood's ex- 
amples are complete programs (as op- 
posed to procedure or function fragments) 
and will be useful to someone actually typ- 
ing in the code and trying them out. The 
programs are reproduced in very small 
type, So you may want to invest in the ac- 
companying disk, available from the au- 
thor for $22.95. 

Using Turbo Pascal mostly stays away 
from the machine-dependent features of 
Turbo Pascal (such as interrupt calls and 


directly accessing memory) that are guar- | 


anteed to make a Pascal program nonpor- 
table. The tables that show built-in func- 
tions and procedures always indicate 
whether the feature is part of standard ISO 
Pascal and whether it's supported by both 
the CP/M-80 and DOS Turbo versions. 
Wood spends the last five chapters of 
his book (about one-third of the total) 
showing the steps involved in the develop- 
ment of a large and complex real-life Tur- 
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bo Pascal program. Although the material 
is not quite presented in the same order in 
which a programmer would approach the 
problem, it covers all the necessities: the 
pseudocode of the high-level functions, 
the gradual refinement process, the organi- 
zation of data, and the assembly of “‘in- 
clude”’ libraries for many of the lower-lev- 


| el tasks. (These “‘include’’ libraries could 


be useful in other applications.) 

If you follow along, when everything is 
done you'll have a large, working Turbo 
Pascal program. Although I like the idea of 
illustrating the construction of a large pro- 
gram in steps, | was disappointed that the 
program put together in these five chapters 
does loan amortization. 1 won’t deny that 
it’s useful, but programmed loan amortiza- 
tion is hackneyed and frankly dull. 

Turbo Pascal enthusiasts will want both 
Complete Turbo Pascal and Using Turbo 
Pascal. Obviously, their information 
overlaps, but they are different enough 
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(and both good enough) to provide some 
valuable information and techniques, even 
for people already competently versed in 
Turbo Pascal. 

However, neither Duntemann’s nor 
Wood’s book claims to be or actually is ad- 
equate for anyone who is just learning how 
to program. The organization of material 
in both books will completely baffle a be- 
ginner. 


A New Compiler on the Block 

But Turbo Pascal is not the only low- 
cost Pascal compiler around. Exploring 
Pascal, by Jeffrey Lill, includes its own 
Pascal pseudocompiler (with built-in edi- 
tor) on a double-sided disk. 

For $49.95, this book and disk package 
may be ideal for low-budget Pascal in- 
struction on IBM PCs because Turbo Pas- 
cal, Version 3.0, currently sells for $69.95 
and has to be supplemented with another 
book. 

The Exploring Pascal pseudocompiler 
and editor is less sophisticated than Bor- 
land’s Turbo Pascal. It does not produce 
.COM or .EXE executable files that you 
can run independently of the environment. 
Instead, it produces shorter files with a 
-EXX extension that require the included 
RUN program to execute. The editor may 
be fine for PC beginners, but people with 
editor experience will certainly groan over 
its separate insert-mode and command- 
mode orientation. 

A nice feature of the environment is that 
you can call up help material to the screen 
while editing. The help screens include de- 
scriptions of all the statement types, func- 
tions, procedures, and data types support- 
ed by the compiler. Like the Borland 
compiler, an error puts you back into the 
editor with the cursor at the problem area; 





Ashton-Tate Publishing Group 

10150 W. Jefferson Blvd. 

Culver City, CA 90230 
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Copyright: 1985 

Cover Price: $49.95 

ISBN: 0-912677-25-2 
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the messages are more helpful and detailed 
than those in Turbo Pascal. 

The Exploring Pascal text is geared to- 
ward the real beginner and looks like a 
good source text for a first programming 
course. 

The reference section of the book re- 
veals that the compiler’s implementation 
of Pascal is more extensive than the mate- 
rial covered in the text. (For instance, the 
compiler supports dynamic memory allo- 
cation, which is not discussed elsewhere in 
the book.) In fact, it looks like a complete 
ISO standard Pascal implementation. The 
few enhancements include some screen 


For $49.95, the Exploring 
Pascal package may be 
ideal for low-budget 
instruction on IBM PCs 
because Turbo Pascal, 
Version 3.0, currently 
sells for $69.95. 


control that is, of course, incompatible 
with that used by Turbo Pascal. I wouldn’t 
be surprised to see a second volume that 
covers the extra material missing from this 
edition. 

The reference section has its own table 
of contents, but the book has no index——-an 
unfortunate omission if the book is to be 
used for instruction. Like other Ashton- 
Tate publications, the print type in Explor- 
ing Pascal is large and the margins are 
generous, so the book looks much bigger 
than it actually is. 

A book that approaches Pascal on the 
same elementary level as Exploring Pascal 
but that uses Turbo Pascal instead of Lill’s 
more-restricted compiler would be very 
welcome and would help greatly in mov- 
ing Borland’s product into the classroom. 

Although it is no longer necessary to 
program in order to use a computer, pro- 
gramming still has value to everyone. The 
skills of analysis and logic developed 
while doing programming are universal. In 
one sense, learning how to program is 
learning to think. @ 





Charles Petzold is a contributing editor of 
PC Magazine. 
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KB5161dr....... $169 aad care modem .. .Call 
‘an 
SPECIALS race 2A-170-4 (lor 171). . $319 
i Chassia ......... $305 Cablas............ Cell 
pers ae Re Quad Jr. Exp. Mem. 
Cal, exp. to (lor Chassia) ..... 195 
roe tease «S229 yscee . DI KETTES 
verex ir. Captain 
ThaEdge... $325 (126K, C,P)....... $315 s 
Graphics Edge , 355 dr. Cadet (64K)... . . 169 3M 5%" DS, DD 
(Bow10} ......... $ 25 
AST Reseerch Maxall 
Knight! Data'security MONITORS MD2-HO (diskattas for 
Commie IBM-PC-AT, Box/10}$ 49 
SPECIAL Ultra Megnatics 
Preview Bd. 5%" DSIDD 
sores (AT) 128K a9 PGS HX 12 RGB (Box of 10) ....... $18 
‘olor Verbatim 
irma Board ....... Call “a 
Heyas ‘aadak 5%" DS, DD (Box/10)$ 25 
Transet 1000 ...... $329 SIOA, ..cceenissone: 
Graphics Board ... .$295 mol : 
faphics Board... . 
ColorCard........ 195 s MISC. 
weed edits . Max 12E 
joppy Drive Cotrir. 1 Quadram 
Sendster.......... Call Sanyo Dae TAL 
Paradisa 6112 12" HR Green .$169 Micon, 
Moduler Depa Tex" wo.nca...sice |  Mgstoraca 
ode nite 
Catd ........:02 mash bras se baa Plus ....).... $155 
eon Zenith uf Elactronic Protection 
64K (Clk/Cei UM 136.19 Davices 
seals ee Fi apenas A) (IG ed ieee $55 
Microtazer Stack Printar 3VM1290 12" ioe a seeeee 45 
“PIP GH... eee ee OU 
SP & SiS 6K each Amber Monochrome.” 11) Lsoevonip’.:c.4.$125 
(exp. 64K only}.... 149 ZVM 1223 12" 80287 At Chip 
Quadboerd Sliver . ..Call Gr.Mono ......-- 148 (6 Mhz) .......... 219 
Quadboard Gold... .Cail Cablas Call Kansington Microware 
Quadsprint ..... LA) | ie Hee ay Masterpiece ...... $109 
All Other Products . Cail Keytronic KB5151 & 
STB - Chaulfeur Bd. $295 MODEMS Dvorak....... ea. $169 
Tecmar $5153 Keyboard..... 309 
Expansion Chassis . $879 r Kurta - Kurta Pad 
Graphics Master... 459 SPECIAL | wistylus..... .$750 
jaestro .......... 4 
U.S. Robotics Mousa Systams 
2400 Micro Link PC Mouse ........ $159 
Modem........$485 BTorrington 
. > Manager Mouse 
PC¢ or. Heyas 1001 oC SGo Su gsees $149 
ACCESSORIES Smartmodem 300 . .$155 Managar Mouse 
ed poner imeem 1200 : a8 IOO1-C AT. ..... 165 
rimodem 1 - 36! Touchstona Technology 
SPECIAL Smartmodem 2400 . .Cail Touchatona 1 
Quadram (add-on Kaypad 
ape erate Quadmodem II... ... Call lor IBM) ........ $168 
US Robotica Varsa Computing 
Kaypad...--.. $ 65 Password......... $309 VarsaWritar....... $239 
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®Visa MasterChargs and American Exprasa {No charga tor credit cards} 





@ Indicataa naw producta Introduced In thia ad 
POLICY: 


AMERICAN 
EXPRESS 
® Wisconsin rasidanta add 5% for salaa tax. 


®Minimum $400 for shipping, hendling snd insurence 
for ordars to $200 

For ordars ovar $200, add 2¥2% for shipping, handling 
and inauranca 

®For caah prepaymant of ordara $200 of mora, add ONLY 
2% for shipping, handling and inaurance 

®Pricaa ara subject to changa without notica 


® All itama aubject to availability PCAD 011486 


PCAD 012886 


ab 


T.M. 





® Corporate govarnmant. educational votuma purchasers. olaaaa ask for special eccounts 
dasks tor additional diacount 


®COD (Add $2 00 per box/parcel Caah or certilied chack required } 
®Checka (Allow 1-2 weeka for claaring) 


INTERNATIONAL POLICY: 


Wa walcoma foreign ordars. Shipping and handting chargaa per ordar are ectual ahipping costa 
Plua $50 Int'l handling tee Canadian orders — please call Talax 260181 ORYX SYS WAU. 


Monday-Friday 8:30-6 00 © Saturday 10°00-2°00 » Central Tima 
Technical Support/Cuatomer Service/Order Stetua: Cell (715) 848-1374 


A Duvision of Orxy Systams inc 


¢ Oryx Micro Supply 


CRAFTSMEN OF THE NEW TECHNOLOGY 
425 First Street ¢ P.O. Box 1961 © Wausau, Wisconsin 54401 
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114 Arhngton Computer Products 233 
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104 AST Research, Inc. - 194-195 
Atiantic Computer Systems... ..... 


Borland Internanonal 

Borland Intemational .. 

Borland Intemational 2 
Borland International... 
Brown Bag Software .. 

Business Computers. Inc. 

Business Tools, Inc. . 

C-Thru Products .. 
Cartrex....... 

Central Point Software . 

Chip Soft Inc. . “a 
Command Technology Comp .. ‘3 
CompuAdd Corp... ...... 310-311 
Compuclassics . . : 
Computer Dynamics. 

Computer information 

Computer Masl Order 

Computer Mart. ...... 
Connecticut Software 

Conroy-La Pointe. Inc. . 

Core Intemational... 60... 
Curtis Manufactunng......... .. 
Cygnet Technology . 

Dac Software, Inc... 

David Alndge Co. 


Disk World’, Inc. ... 


Eltech Research . 
Emerald Systems é 
Emerson Computer Power. 
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Kathy Krochta - District Manager 
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Boston. MA 02109 

(617)367-7190 
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(212)503- $100 
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| Park Avenue 
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(212)503-5307 
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(212)503-5100 
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(212)503-5100 

CA (Orange County}, AZ 

Page Goodrich - District Manager 
1601 Dove Street 

Newport Beach, CA 92660 





Software Bottling Company . 
Software Channels, inc. 
Software Link, inc... 
Source Telecomputing . 


Spectrum Software .. 


Summit Software . 
Sunny Hill Software . 


(714)476-0749 

Stan Johonson - Account Representative 
(212)503-5100 

CA (Los Angeles & San Diego), HI 
Steve Lincoln - District 

3460 Wilshire Blvd. 

Los Angeles, CA 90010 

(213)387-2100 

Joanna Broome - Account Representalive 
(212)503-5100 

TX, OK, LA, KS, UT, NM 

Jennifer Bartel - District Manager 

59% Sherry Lanc 

Dallas, TX 75225 (214) 691-6934 
Joanna Broome - Account Representative 
(212)503-5100 





PC MAGAZINE ® JANUARY 14, 1986 


FREE DIGITAL WATCH 
With the purchase of any floppy 
disk drive in this issue, we'll 
inctude a 7 metody alarm. 
Quartz chronograph. digital 
watch.,.absolutely FREE 

(limit One per customer)! 


1) § 
ay return 
nase, you m 
with any product you pure! an 
ed W ° 
are not satisti ga ” 
ple. 


any reason, YOu jore yo ny 5 source 
\T BACK Moron find a tower price Ne, mg find 8 a 
LIKE IT, 0 aad RICE! on us at pre is nani 20 pay you 2 


sa 
Or bu an e difference ce you pa ormaliy 12) oF 
pate ly re! refund wi 8 hou i : me produc 


| within in 4 
, L i} Lig 44, 
uct, es sh st from th 

n Se Sor rer the identical prod ATY! any tern m you order dl b eauct s* 
* and th [\\e LABILIT cannot Any “compiish nthe a 


on we ©: a i 
+ GUARA ED Aveo S TH] | FLOPPY 
order accordingly. Special a a SS 


purchase< ~ DRIVES-pccompariete 
|| * PANASONIC JAS51 % Ht. . .84 


PRINTERS i * TEAC FD5S *% Ht 
MODEMS Ave Pe per gentler 
* Name Sran ‘2 


SMARTEAM * 103/212A We bought the remaining inventory of * APPLE Il Compatible, inc. cable *977° 
Fully HAYES compatible two popular printer models from Legend. & || []] 
300/1200 baud When they’re gone, they’re gonel! 


external modem. . .$184 * MODEL 880 Only 500 avaliable! COMPON ENTS 


* HAYES 12008 . 80 column, "Square Dot" matrix, 


: 256K DRAMS 
* NOVATION Smartcat 100CPS, Centronics Parallel, friction/ Quality Japanese mtg from companies like 
1200 internal tractor feed. HITACHI, TOSHIBA and FUJITSU 


, * MODEL 1000 Only 200 avaliable! 4 AKcoon Sen wa 
80 column, “Copal” mechanism, is etof9150ns.. 
ACCESSORIES 


dot matrix, 100CPS, Cent. parallel Bboaes Seen 

i ’ . . 7-2 3 eo 
KEYBOARDS friction/tractor feed. : B0287 ert 
FULLY IBM and KEYTRONICS COMPATIGLE reper eee, * 27128 soe 
* 5150 style... . . $7809 *EPSONLX80. .. $248 "sso 
* OKIDATA 92P . #392 


bye 








PC POWER SUPPLIES 8 
150 WATT .. .$99°° 


ABO WATT 177% DISKETTES 3 fis a 
FUJI 


* MULTITECH multifunction board 


{AST sixpack+comp ) a : 
* AST sixpack+ SS/iD0 BOX 10 13% 


242. * 05/D0 48TPI 80X 10 £187: 
* AST Advantage 128K , Z we 
* MULTITECH color board OS/OGISETP! BOX 10°27? 





* HERCULES color board id | 
* HERCULES graphics board #287 NASHUA BULK DS/DD ee ' 
* MULTITECH Sold in increments of 50 only, shipped mm poly bags | 








MONITORS 


TATUNG 

*14°HIRESRGB ......%44a" 
* 12° GREEN ..........,..9115° 
° 12” AMBER 

« AMDEK Color 300... .. $226 
* TAXAN 121 Green ......4136°° 
* TAXAN 122 Amber... .. . #14690 


Be aRiemerpordnemplt °Sa% 100-450 | 500-950 | 1000-4950 | 5000+ 
28! 86 84 82 ‘80 


HARD DRIVES NAME BRAND DS/DD 


COMPLETE INTERNAL SYSTEMS Grey Jacket, with reinforced hub. From a 


includes drive. comtrotter card, cables and install weil known nationally advertised maker. 
procedures, Capacities listed ai unicnna ad We 
RRB IIRSaIS Gao ones ib i Sold in increments of 100 only, shipped in poly bags. 
Hitachi and others guaranteed tor neal of exceed onginal 100-400 308 eve We “ae ona 9K 108 + 
| Manufacturer's specifications 65 
a ah 








*25MB .... os 
+ 38MB SEAGATE VOICE | COIL . $899°° (=8: 1) ae a aC). 
* 51MB SEAGATE VOICE COIL $1098°° 
~ WORLDWIDE ee nce anos 
We ha av virtu a a A, ct avant abte at 
ft { ‘ 


Everybody hates us but our customers. 


6311-L DeSoto, WOODLAND HILLS, CA 91367 RET SOON EER DEN CER CO ae 
HOURS 8:30 AM-5 30PM PACIFIC TIME, MONDAY-FRIDAY 











PRINTERS ~ 
User-Friendly Prices 800-562-2727 


EPSON FX-85 
>) £339, ee, 

a at FX-1 85 WITH NLQ 
WIDE CARRIAGE 


(REPLACES FX100 +) 
© 160 CPS ¢ IBM 5152 GRAPHICS 


* NLQ MODE © 8K BUFFER $ 459 
* SELECTYPE™ © 160 TYPESTYLES 2 


¢ ONE YEAR WARRANTY Suggested Retail $699 


Suggested Retail $1295. 
DRAFT TO LETTER QUALITY 
IN ONE AMAZING PRINTER 


© 24 Pin Printer ¢ 67 CPS 
* 200 CPS Draft Mode Letter Quality 





ualified 
EPSON LX-80:'$214. | comorate 


: — Neat letter quality mode Educational EPSON L0-1000 
aun NEVI! ePson 10-1000 


© EASE-OF-USE — Choose popular 
typestyles from top control panel Purchase 





T * 24 Pin Printhead * Built-in Parallel 
PVERGATILITY — Ka 160 possible type Orders © 180 CPS Draft Mode & Serial Intarface 
styles Mix text and graphics on the same line Accepted * 60 CPS NLO Mode « Font & ID Modulas 


e WARRANTY — Epson's one year warranty 


Suggested $ y] 1 9 Dae 
LX-90 Retail Price $329 e@ FEEO 
PIC Cable Interfaces Avallable For: 
* IBM PC © APPLE lic 
Emulates IBM 5152 Emulates Epaon LX-80 
© 16M JR ¢ GENERIC PARALLEL® 
Emulates IBM Compact Emutates Epson LX-60 
e ATARI * COMMODORE 
Atari 1025 Emuiates Commodore MPS 801 


4 
New: EPSON AP-80 
for APPLE'S Macintosh - lic - 9 


¢ WITH NLO ¢ IMAGE WRITER e 





e TRACTOR FEED COMPATIBLE Sug. 27 $379.00 





Special Pricing For Qualified Resellers 


*Requiras Cabla 


DIABLO COMPATIBLE 
DAISYWHEEL PRINTERS 


EPSON-DX-10 %219. 


2 72157" price BREAK! 
Comkiter CR-420 


HIGH SPEED PRINTER —« Computer Compatible—switch between 
* 420 CPS (Draft Mode) atandard parallal and serial interfaces 
¢ Rear and Bottom Paper Entry 

© Print up to S-part rome . Suggested Retail $2,295 

« Standard Friction and Tractor Feed 

¢ Change Fonta and form Jength SPECIAL PRICE 


°©10CPS ¢ 1 YEAR WARRANTY Suggested Retail $299 


EPSON-DX-20 $349. 


°20CPS_ * 110 COLUMN 
* ALL-PURPOSE INTERFACE Suggested Retail $499 


with the puah of a button s 
© Quiet quality printing with a 1 281 
built-in sound enclosure ] ° 





SPECIAL OFFER! COMREX 


! 
NEW! epson HS-80 LETTERJET | Pticurebdaas 

> PORTABLE ov AC $31 0. PREMIUM DISKETTES DS / D D 
3 NLO. * EPSON CODE Suggested Retail $499 $1 4.99 suocestes neta s30.05 TEN IN durable plastic case 


1-800-562-2727 


= Or In Missourl call: 1-314-227-4371 ea 
l “| PRINTERS PLUS /910 Clayton Rd., #217, Ballwin, MO 63011 Ss 


SHIPPING AND HANDLING AT ADDITIONAL COST. (MC ANO VISA AT NO AOOITIONAL CHARGE ) OFFER GOOD WHILE SUPPLY LASTS. 
PRICES ARE IN EFFECT UNTIL FEBRUARY 15, 1986 SOME ITEMS MAY NOT BE AVAILABLE ON PUBLICATION DATE. 
ALL EQUIPMENT CARRIES MANUFACTURER'S WARRANTY RETURNS REQUIRE PRIOR APPROVAL ANO ARE SUBJECT TO A RESTOCKING FEE 
ALL SALES ARE FINAL. WE CANNOT GUARANTEE EQUIPMENT COMPATIBILITY 
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Coming Up 


The Business of Words —Word Processing Roundup 

Selecting a word processor can be a very risky and confusing endeavor. There are more 
word processors available for PCs than any other type of software, which is appropriate 
since word processing is the most widely used PC application. But how do you choose 
the best word processor for your needs from the crowd on the shelf? How do you know 
that the package has the necessary options for you? What if you don’t even need all those 
bells and whistles? Help is on the way! PC Magazine once again ventures where no publi- 
cation has gone before, bringing you a definitive guide to word processors. 

It wasn’t easy. Our 15 intrepid reviewers are still recuperating. Word processors are 
very complex software; they have many levels and ways of handling a single task. For 
this special issue, we have individually evaluated every package we could get our hands 
on. To present the information clearly and productively, PC Magazine groups the 77 
packages into eight categories according to their market objectives—something that 
should have, but hasn't, been done before. Most of the programs fall into three main cate- 
gories: corporate, professional, and personal, to be reviewed in issue 2. 

Corporate word processors, with their full-featured word engines and file-safety ori- 
entation, are meant for the clerically staffed word processing departments found in large 
corporations. Professional word processors, designed for professionals such as writers or 
academics, are also full-featured programs, but they emphasize speed, not ease of learn- 
ing. The personal word processors offer limited functionality but also speed and ease of 
use to executives and other occasional PC users. 

The 20 remaining products are grouped into five special-interest classes. Special-op- 
erating-system word processors, scientific word processors, outline processors, multilin- 
gual word processors, and the word processors that are part of integrated packages will be 
reviewed in a special section in a later issuc. 

PC Magazine Labs tested the 77 word processors thoroughly for over 400 features. 
We then put each product through its paces in a rigorous real-life business situation. As 
another test, the reviewers were required to write their reviews with the word processors 
they evaluated. An exhaustive Expanded Fact File is included for every word processor. 
And, as in PC Magazine’s special printer issue, the guide includes each reviewer's favor- 
ite word processor, in case you’re wavering between two programs and need a confirm- 

Whether you’re purchasing a word processor for an entire department or just for your- 
self at home, this special issue presents thorough, up-to-date information to help you find 
the most cost-effective and productive word processing solution for you. 
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Do you spend 4 hours 

or more each day at 

your word processor? 
NOW YOU CAN SAVE 
MINUTES 
EACH 
DAY! 





.. Just By Switching To The 
Fastest Word Processing 
Software: XyWrite I! PLUS. 


XyWrite ll PLUS is lightning- 
fast! Won't keep you waiting. 
Ideal for the serious word proc- 
essing job or the professional 
writer. Thousands of satisfied 
XyWrite Il PLUS users now 
enjoy the hours and days they 
save each month. 

Time is money! The $295 you 
invest in XyWrite !l PLUS will 
be repaid in 3 months of time 
saved. Order now! XyWrite II 
PLUS requires the IBM PC, XT, 
AT, or compatible hardware, 
with 192K memory. 


Order XyWrite !l PLUS directly 
from us, the authors, or call 

for a dealer near 
you. We wrote it, we 
supportitafter the 
sale. That's the 
best support you 
can get! 

Call now: 

John Hild or 

David Erickson, 
am 2(617)275 A435. 


XyQuest Inc. 


P.0. Box 372 Bedford, MA01730 
(617) 275-4439 
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Se & 
SONG CompuFidd 
cee °. 
4 “Personal Computer Products” 
nh = = - 
} 
q STAN _ 
BRAND PRODUCTS 
© Intel 8088-3¢4.77 MHz) ° 640K Ram ra 
© MicroSoft ms-0082.11 O ee pablo = 
; ° 1-Half-Height Fl * 8 Total Slots 
Runs All Major Batten ery cea ee 
Software Written For ; 7 | 
| oa 
IBM PC & PC-XT | 
eee 
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PC & XT 
$1589 
$1849 


PC w/256K; 2-Drives. . 
XT wi256K; 1 Drive... 


Hard Disk ‘Hard 


U M B Hard Disk Kits. . 
20 MB harddisk kit. . 
30 M B Hard Disk Kit. . 








Ono Year Werranty 








LOMPAA “Portable 
With 20 MB Hard Disk 
© 256K cals EEODPY Drive 


WAAR 


radi 


| $2559 





vet 


forthez= 


® Boots Directly From H 


wih i & Mounting Rails 


Hard Disk 
forthe 


ier | 


$395 


$479 LOMPAR’ $469 $579 


sour: 7 9 Portable 





*38msec ‘Meee Access Time 
= Fuily PC-AT Compatible 


| *# Includes Cables, Manual & 


| 





[forrs|| 
(hae | 
mail 
we 

@ WW 


a 


——— 


mi 


512K, 1.2 MB Floppy, 
20 MB CMI, /O Board 


$3995 


———_ 


— 


Hi 





Ki its High nadlatmenaee | 
= Fast Access 
ZAT Winchester Hard Disks "i 


$595 $749 mm 


“ang MB 
— 4 ; 


jard Disk 


“Shock Mounted 








e3¥ 
Ki | t S WinchesterHardDisk  stanual 
© Hard Disk Controller «Software 


10MB 7 














AST SixPakPlus | STANDARTIE yc 
— 


w/384K 


New 2 Year 1 2 8 7 
S$ J 4 Warranty! Memory $1 
9Chips PerSet 
=== sof Year Warrenty = = 


AST Advantage! “gay 





























AT-MFC 


w/128K 


$399 | $299 | 


w/128K 








Standard Standard Standard Standard Standard 4 
‘| 5151 Keyboard FDC 0 MonoCard ColorCard ie 


$99 $119 $99 


















HEWLETT 
7 | @ PACKARD a 






BE 00 Suen Plotters ! 
1200B $359 HP7475eépen,sizeAas.... $1 419 
1200 $389 ke 

+} 2400 $699 HP7440 ColorPro8pen,sizeA. $1195 











SSS ae 


Princeton 
H e rc u | e S eee Go Graphic Systems 


“Strong On Graphics" HX-12 cotorMonitor. $459 
Monochrome Graphics Card $309 gos? -- $119 


Color GraphicsCard.. $165 20287..$219 i Ay BIDA Manoshtane MBAR $159 


———— ~! - - ae 


135 Watt 



























360K 


Hard Disk; Tele or Panasonic| | 





Chassis, hed 
——) Power Supply forthe aM AT 






= Printers 


ProPrinter a a : 
Fulineight $149. ' $479 — tr—/ 
Halt-Height. sik 491 $95 _ | $85 $ 109 



























Our Policy: All pricas melee ath, insured, UPS ground shipping, on ail niall orders shipped ir in corti antal US.A No Surcharae for 
ViSA, MasterCardor UPS COD payments (Minimum purchage of $500n COD & nat tarm orders) We accept fortune 1000 & institutional 
purchase orders on a net terma basis (with credit approvel) at no additional charge. Allow 7 days tor personal check and company 
checks to Clear. 

Add 6 148% salaa tax Ifa Texaerasident Prices are subject to changa Ail equipment carriaea new factory warranty Ali returned itemem: 
eccomponled by ereturn aulhorizaton numbar and subject to ereetocking fee 

Corporate & Inatitutionat Accounta Watcoma: Our nationai accounts division is dedicated to providing tha prompt profassional 12303-G Technology | 

servica required to keep your bueiness running emoothly. Wa accept P.O.'s on a net terms basis, (minimum order $80 plaase) offer Austin, Tx. 78727 
naxt day ahipping, free fully inaured UPS ground shipment. Wa offer atuill-time iechnical staff to answer any questions that might | 
arise and to make fast repairs If needed. You'll notica the difterenca. Lo 


For product information, price quotee, technical aupport end orders call: (800)531-5475 {outside Texas) (512)250-1489 (within Texas) 
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Introducing the Most Powerful ‘ 


Business Software Ever! 


FOR YOUR IBM ¢ APPLE * MAC ¢ TRS-80 © KAYPRO e COMMODORE ¢ MSDOS OR CP/M COMPUTER® 
OVER 


100,000 


SOLD 
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The"VERSABUSINESS' Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VeERSARECEIVABLES™ $99.95 VERSALEDGER I” $149.95 
VERSARECEIVABLES™ 15 a complete menu-dnven accounts recervable, invoicing, and VERSALEDGER II™ 1s acomplete accounting system that grows as ur business 
monthly statement generatmg Se keeps creek ot all tas related g who grows. VERSALEDGER II" can be used asa simple personal Beck iGokd register, 
eee UIE Vou: Som pany maney, anc can Pr alates eee a ded t mall b bookkeeping system or developed into a lar: 

ints. VERSARECEIVABLES™ prints all necessary statements, and sum expe S ne ce nae 7 ere ge 
Pesarie andicanibellinked STR Ga AReGANENTOR™ corporate general ledger system without any additional software. 

© VERSALEDGER II" gives you almost unlimited storage capacity 

VERSAPAYABLES” $99.95 (300 to 10,000 entries per month, depending on the system), 
VERSA PAYABLES" 1s designed to keep track of current and aged payables, keeping you © stores all check and general ledger information forever, 
in touch with all mformation regarding how much money your company owes, and to © prints tractor-feed checks. 
whom VERSAPAYABLES™ mamtains a complete record on each vendor, prints checks, ¢ handles multiple Checkbooks and general ledgers, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports. ® prints 17 customized accounting reports including check registers, 


and more With VERSAPAYABLES™ you can even fet your computer automatically select 


which vouchers are to be paid balance sheets, income statements, transaction reports, account 


hstings, etc. 
VERSAPAYROLL" $99.95 aa 
VERSAPAYROLL™ 1s @ powerful and sophisticated, but easy to use payroll system that VERSALEDGER IT* comes with a professionally wntten 160 manual de- 
keeps track of all government required payroll information Complete employee tecords signed for first-time users. The VeRSALEDGER II™ manual eal Retetten become 
are maintained, and all necessary payroll calculations are performed automatically, wath quickly famhar with VeRSALEDGER IT“, using complete sample data files 


totals displayed on screen for operator approval A payroll can be run totally, automat! 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
mformation on it {f desired, totals may be posted to the VERSALEDGER II” system. 


VERSAINVENTORY™ $99.95 

VERSAINVENTORY™ 1s a complete inventory control system that gives you Instant access 
to data on any item VERSAINVENTORY™ keeps track of all information related to what 
items are mstock, out of stock, on backorder, etc , stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
mvoices directly or to lnk with the VERSARECEIVABLES™ systern VERSAINVENTORY™ prints 
all needed inventory listings, reports of items below reorder point, inventory value re 
ports, period and year to date sales reports, pnce hsts, inventory checkhsts, etc. 


“STAT AOTC: 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


CIRCLE 260 ON READER SERVICE CARD 


supphed on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 





c a 








VERSABUSINES: 
VERSABUSINESS 

















To Order: 
Write or call Toll-free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 


aren 









DEALER INQUIRIES WELCOME 


All pnces and speciicahons subject t 


in your hand 
NOW! 





A The Best Features: 

Everyone's been talking ahout their Enhanced Graphic Adapters... hut 
you don’t want talk... you want product! STB's got it and STB is 
delivering EGA pis” ... NOW!!! 

STBs EGA Pi’s™ is auntversal video board that operates in 16 different 
text and graphics modes, and is compatible with the IBM Enhanced 
Graphics Adapter™. STB's EGA Pit's™ also provides 256K memory 
without need for the IBM Graphics Memory Expansion Card™ ... 
saving you money! 


YOU COMPARE THE FEATURES: 


STANDARD FEATURES EGA Pius” 
Supports 18M PC/XT'AT™ and compatibles Ca 


Supports 640 = 350 tor IBM's Enhanced Color and Monochrome 
Displays end compatible monitors 


Supports tull 16 colors in 640 = 350 on the IBM Enhanced Color 
Display “ and compatibles 


Supports tull 16 colors in 640 x 200 and 320 x 200 for tha IBM 
Color Display 


Parallel prnter port 
Soft scrofling, panning and windowing ¥v 


Optional ClockGalendar Tw 


Inctudes PC Accelerator’, STB's exclusive utility program which 
Provides up to 10 disk emulators, 3 pnnl spooters and utilizas 
availabla syslam memory, PC’AT memory above one megabyte end 
EMS mamory [Lotus™/Intel™ Microsoft] through STBs Memory 
Companion/PC™ board 


Which board sells for 40% less than Ihe other comparable produci? 





















S 












The Best Company 
STB... horn to be “Simply The Best”! STB Systems, Inc. has dedicated itself since 1981 to designing 
and manufacturing the best in expansion products for personal computers. 
Proven by performance, STB has earned the reputation in the marketplace of consistently providing 
the most asked for features in each ofits expansion products. al a competitive price. “Simply the Best” 
in value on the market today. 
STB carries this concept through from highly sophisticated board design ... to no-compromise 
quality control in every phase of manufacturing ... followed by full functional product testing. 
continuing through all aspects of documentation and support. 
STB leaves nothing to chance to insure that we will remain at the leading edge of the marketplace 
producing innovative products of the highest quality, staying “Simply The Best”! It’s not easy, but it's 


i t 
worth it... to you and to us! CIRCLE 517 ON READER SERVICE CARD 





EGA rus, Memory Companion/PC trademarks of STB Systems. =? =a? cand, 
Inc 18M, IBM PC.XT AT™. IBM Enhanced Graphics Adapter, IBM She Pest am # 

Enhanced Color Display, IBM Graphics Memory Expansion Card ig imply = f 

registered trademarks of Intumnational Business Machines Corp, PC 

Accelerator trademark of RESICORP Lotus trademark ot Lotus STB Systems, ) 


Development Corp. intel trademark of intel Corp. Microsoft 
trademark of Microsoft Corporation 601 N. Glenville, Suite 125 @ Richardson, Texas 75081 © (214) 234- 





Portable Pedestal: 
For Compaq and IBM 
Portables, Retail 664 95 












Serial Modem 


Center: Controls 
Cable: 
Retail $29.95 


Up tos uleielss 
Retail $179.95 
1. < 










< Parallel 
Printer Cable: 





Retail, $29.95 


Twelve Easy Pieces 


Whether you need to get more comfortable, want guaranteed protection for your 


hardware and software, or need a system layout that's personalized fo your 
requirements, Curtis makes it easy. After all, we're Curtis—the experts in accessories. 
g Deaiers, Distributors, and Retail Chains. 
ONT, Canada L1S 3C3, (416) 427-6612 


Curtis products are available nationally from leadin 
In Canada: Micro-Computer Products, RO. Box 235, Ajax, 
For the Curtis dealer nearest you call (603) 924-3823 
aiisratatsaniog Panpany: int: 


CURTIS 


305 Union Street, Peterborough, NH 03458 





